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(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent continuity failure 
among pads existing on a substrate and wirings of a flexible 
wiring board or the like. 

SOLUTION: Pads to which signals from the outside are to be 
inputted are formed on the substrate of the electro-optic 
device. First electrically conductive films 271 having parts 
corresponding to the pads, first interlayer insulating layers 
283 covering the first electrically conductive films 271, 
second electrically conductive films 272 which are formed on 
the first interlayer insulating films 283 and which have parts 
corresponding to the pads, second interlayer insulating films 
which are formed on surfaces of the first interlayer insulating 
films 283 and third electrically conductive films 273 
constituting the pads are formed on the surface of the 
substrate 20. The second interlayer insulating film is formed 
by avoiding a pad formation region consisting of a region 
where the pad is formed and the peripheral reign of the pad. 
The third electrically conductive film 273 is made to be in 
contact with the second electrically conductive film 272 in 
the pad formation region. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The 1st electric conduction film which is the electro-optic device which displays an image 
according to the signal inputted through the pad on a substrate, is formed on the field of said substrate, 
and has a part corresponding to said pad. It is formed on the field of said substrate. Said 1 st electric 
conduction film The 1st interlayer insulation film of a wrap. The 2nd electric conduction film which is 
formed on the field of said 1st interlayer insulation film, and has a part corresponding to said pad. The 
electro-optic device, characterized by providing the 2nd interlayer insulation film which avoided the pad 
formation field which consists of a field in which it is on the field of said 1st interlayer insulation film, 
and said pad is formed, and a surrounding field of the pad concerned, and was formed, and the 3rd 
electric conduction film which contacts said 2nd electric conduction film and constitutes said pad. 
[Claim 2] Said 2nd interlayer insulation film is an electro-optic device according to claim 1 characterized 
by avoiding the border field from the pad formation field concerned to [ in addition to said pad formation 
field ] the border of said substrate, and being formed. 

[Claim 3] Said pad formation field is an electro-optic device according to claim 1 or 2 characterized by 
including the field between the pads which adjoin on said substrate among said two or more pads which 
make a train. 

[Claim 4] The electro-optic device according to claim 1 to 3 characterized by providing a wrap 
protection insulating layer for the periphery section located in said pad formation field among said 2nd 
electric conduction film. 

[Claim 5] Said 1st electric conduction film is an electro-optic device according to claim 4 characterized 
by being formed inside the inner circumference edge which met the periphery section of said 2nd 
electric conduction film among said protection insulating layers. 

[Claim 6] said protection insulation layer thickness and thickness of said 1st electric conduction film — 
abbreviation — the electro-optic device according to claim 5 characterized by the same thing. 
[Claim 7] The 1st electric conduction film which is the electro-optic device which displays an image 
according to the signal inputted through the pad on a substrate, is formed on the field of said substrate, 
and has a part corresponding to said pad. It is formed on the field of said substrate. Said 1 st electric 
conduction film The 1 st interlayer insulation film of a wrap, The 2nd electric conduction film which is 
formed on the field of said 1st interlayer insulation film, and has a part corresponding to said pad. It is an 
insulating layer while [ the 2nd layer ] consisting of two or more insulating layers by which the laminating 
was carried out on the field of said 1st interlayer insulation film. While some insulating layers of said two 
or more insulating layers avoid the pad formation field which consists of a field in which said pad is 
formed, and a surrounding field of the pad concerned and are formed Other insulating layers are electro- 
optic devices characterized by providing the 3rd electric conduction film which contacts said 2nd 
electric conduction film through the aperture formed in the insulating layer between the 2nd layer 
formed over the field including said pad formation field, and the insulating layer besides the above, and 
constitutes said pad. 

[Claim 8] Said some of insulating layers are electro-optic devices according to claim 7 characterized by 
avoiding the border field from the pad formation field concerned to [ in addition to said pad formation 
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field ] the border of said substrate, and being formed. 

[Claim 9] Said pad formation field is an electro-optic device according to claim 7 or 8 characterized by 
including the field between the pads which adjoin on said substrate among said two or more pads which 
make a train. 

[Claim 10] Said aperture is an electro-optic device according to claim 7 to 9 characterized by being 
prepared over most fields corresponding to said 3rd electric conduction film among insulating layers 
besides the above. 

[Claim 11] An insulating layer besides the above is an electro-optic device according to claim 10 
characterized by covering the periphery section located in said pad formation field among said 2nd 
electric conduction film. 

[Claim 12] Said 1st electric conduction film is an electro-optic device according to claim 7 to 1 1 
characterized by being formed inside the inner circumference edge of said aperture. 
[Claim 13] Said aperture is an electro-optic device according to claim 7 to 9 characterized by preparing 
more than one in the field corresponding to said pad among insulating layers besides the above. 
[Claim 14] The 1st electric conduction film which is the electro-optic device which displays an image 
according to the signal inputted through the pad on a substrate, is formed on the field of said substrate, 
and has a part corresponding to said pad, It is formed on the field of said substrate. Said 1st electric 
conduction film The 1 st interlayer insulation film of a wrap, The 2nd electric conduction film which is 
formed on the field of said 1st interlayer insulation film, and has a part corresponding to said pad. It is 
formed including the pad formation field which consists of a field corresponding to said pad, and a 
surrounding field of the pad concerned. Said 2nd electric conduction film The 2nd interlayer insulation 
film of a wrap. The electro-optic device characterized by providing the 3rd electric conduction film 
which contacts said 2nd electric conduction film through two or more apertures formed in said pad 
formation field among said 2nd interlayer insulation film, and constitutes said pad. 
[Claim 15] Said two or more apertures are electro-optic devices according to claim 13 or 14 
characterized by being distributed equally [ abbreviation ] in the field covered with said 3rd electric 
conduction film. 

[Claim 16] Said two or more apertures are electro-optic devices according to claim 13 or 14 
characterized by being unevenly distributed near [ which is formed in the field covered with said 3rd 
electric conduction film, and counters among the abbreviation rectangle-like 3rd electric conduction film 
concerned ] the two sides. 

[Claim 17] The electro-optic device according to claim 16 characterized by preparing said aperture 
further [ near the center section of said 3rd electric conduction film ]. 

[Claim 18] It is the electro-optic device according to claim 13 to 18 characterized by selecting the 
magnitude so that said 3rd electric conduction film may be connected with the terminal of mounting 
components through a flow particle and said flow particle may get into the hollow where said aperture 
was formed in said 3rd electric conduction film corresponding to said aperture. 

[Claim 19] Said aperture is an electro-optic device according to claim 18 characterized by selecting the 
magnitude so that said a part of flow particle which got into the hollow of said 3rd electric conduction 
film may project to the front face of the 3rd electric conduction film concerned. 
[Claim 20] The electro-optic device according to claim 1 to 19 characterized by the 1st electric 
conduction film and the 2nd electric conduction film concerned concerned touching through the 
aperture prepared in the field to which said 1st electric conduction film and 2nd electric conduction film 
counter among said 1st interlayer insulation film. 

[Claim 21] The electro-optic device according to claim 20 characterized by preparing said aperture in 
said 1st interlayer insulation film over most fields corresponding to said 3rd electric conduction film. 
[Claim 22] The electro-optic device according to claim 20 characterized by preparing said two or more 
apertures in the field corresponding to said 3rd electric conduction film at said 1 st interlayer insulation 
film. 



[Claim 23] It is the electro-optic device according to claim 1 to 22 characterized by providing the thin 
• film transistor formed on the field of said substrate, forming said 1st electric conduction film from the 
same layer as the gate electrode of said thin film transistor, and forming said 2nd electric conduction 
film from the same layer as the source electrode of said thin film transistor. 

[Claim 24] It is the electro-optic device according to claim 23 which is connected to said thin film 
transistor, possesses the pixel electrode which impresses an electrical potential difference to 
electrooptic material, and is characterized by forming said 3rd electric conduction film from the same 
layer as said pixel electrode. 

[Claim 25] Electronic equipment characterized by having an electro-optic device according to claim 1 to 
24. 

[Claim 26] The 1st electric conduction film which is formed on the field of a substrate and has a part 
corresponding to said pad, It is formed on the field of said substrate. Said 1st electric conduction film 
The 1st interlayer insulation film of a wrap. The 2nd electric conduction film \which is formed on the field 
of said 1 St interlayer insulation film, and has a part corresponding to said pad. The semiconductor device 
characterized by providing the 2nd interlayer insulation film which avoided the pad formation field which 
consists of a field in which it is on the field of said 1st interlayer insulation film, and said pad is formed, 
and a surrounding field of the pad concerned, and was formed, and the 3rd electric conduction film 
which contacts said 2nd electric conduction film and constitutes said pad. 

[Claim 27] The 1st electric conduction film which is formed on the field of a substrate and has a part 
corresponding to said pad, It is formed on the field of said substrate. Said 1st electric conduction film 
The 1st interlayer insulation film of a wrap. The 2nd electric conduction film which is formed on the field 
of said 1st interlayer insulation film, and has a part corresponding to said pad. While consisting of two or 
more insulating layers by which the laminating was carried out, and it is an insulating layer, and some 
insulating layers of said two or more insulating layers avoid the pad formation field which consists of a 
field in which said pad is formed, and a surrounding field of the pad concerned and are formed, [ the 2nd 
layer ] the insulating layer between the 2nd layer formed over the field where other insulating layers 
include said pad formation field — said — others — the semiconductor device characterized by 
contacting said 2nd electric conduction film through the aperture formed in the insulating layer, and 
providing the 3rd electric conduction film which constitutes said pad. 

[Claim 28] The 1 st process which forms the 1 st electric conduction film which is the manufacture 
approach of the electro-optic device which displays an image according to the signal inputted through 
the pad on a substrate, and has a part corresponding to said pad on the field of said substrate. The 2nd 
process which forms the 1st interlayer insulation film of a wrap for said 1st electric conduction film on 
the field of said substrate, The 3rd process which forms the 2nd electric conduction film which has a 
part corresponding to said pad on the field of said 1st interlayer insulation film. The 4th process which 
avoids the pad formation field which consists of a field corresponding to said pad, and a surrounding field 
of the pad concerned, and forms the 2nd interlayer insulation film on the field of said 1st interlayer 
insulation film. The manufacture approach of the electro-optic device characterized by having the 5th 
process which forms the 3rd electric conduction film in contact with said 2nd electric conduction film as 
said pad. 

[Claim 29] The 1st process which forms the 1st electric conduction film which is the manufacture 
approach of the electro-optic device which displays an image according to the signal inputted through 
the pad on a substrate, and has a part corresponding to said pad on the field of said substrate, The 2nd 
process which forms the 1st interlayer insulation film of a wrap for said 1st electric conduction film on 
the field of said substrate. The 3rd process which forms the 2nd electric conduction film which has a 
part corresponding to said pad on the field of said 1st interlayer insulation film. It is the process which 
carries out the laminating of two or more insulating layers, and forms the 2nd interiayer insulation film on 
the field of said 1st interiayer insulation film. The 4th process which forms other insulating layers over a 
field including said pad formation field while avoiding and forming the pad formation field which consists 
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some insulating layers of said two or more insulating layers of a field corresponding to said pad. and a 
r surrounding field of the pad concerned, The manufacture approach of the electro-optic device 

characterized by having the 5th process which forms the 3rd electric conduction film which contacts 
^ said 2nd electric conduction film through the aperture formed in the insulating layer besides the above 

as said pad. 

[Claim 30] Said electro-optic device possesses the thin film transistor formed on said substrate. Said 
1st process It is the process which forms said 1st electric conduction film from the same layer as the 
gate electrode concerned with formation of the gate electrode of said thin film transistor. Said 3rd 
process The manufacture approach of the electro-optic device according to claim 28 or 29 
characterized by being the process which forms said 2nd electric conduction film from the same layer as 
the source electrode concerned with formation of the source electrode of said thin film transistor. 
[Claim 31] It is the manufacture approach of the electro-optic device according to claim 30 which said 
electro-optic device is connected to said thin film transistor, possesses the pixel electrode which 
impresses an electrical potential difference to electrooptic material, and is characterized by said 5th 
process being a process which forms said 3rd electric conduction film from the same layer as the pixel 
electrode concerned with formation of said pixel electrode. 

[Claim 32] Said 4th process is the manufacture approach of the electro-optic device according to claim 
31 characterized by including the process which removes to coincidence the field corresponding to an 
aperture and said pad formation field for connecting electrically a thin film transistor and said pixel 
electrode concerned among said 2nd interlayer insulation film formed on said substrate. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the structure near the pad where the signal 
from the outside is inputted, about an electro-optic device, its manufacture approach, a semiconductor 
device, and electronic equipment. 
[0002] 

[Description of the Prior Art] The configuration of an electro-optic device equipped with the substrate 
holding liquid crystal or electrooptic material called EL (electroluminescence) component and the 
electrode for impressing an electrical potential difference to the electrooptic material concerned is 
common. Furthermore, that by which two or more pads were formed on the above-mentioned substrate 
as this kind of an electro-optic device is known. The signal (namely, signal according to a display image) 
which directs the applied voltage to the above-mentioned electrode is inputted through the above- 
mentioned pad under this configuration from an external device. 
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[0003] Drawing 22 is the top view showing the configuration of example slack liquid crystal equipment of 
the conventional electro-optic device. In addition, in this drawing, the liquid crystal equipment with which 
the drive circuit (a scanning-line drive circuit and data-line drive circuit) which generates and outputs 
the driving signal which should be given to the above-mentioned electrode was directly formed on the 
surface of the substrate is illustrated. As shown in this drawing, liquid crystal equipment 10 has the 
composition that the active-matrix substrate 20 and the opposite substrate 30 were stuck through the 
sealant 40, and the closure of the liquid crystal was carried out among both substrates. That is, after 
liquid crystal is poured in from the liquid crystal inlet 41 established in the sealant 40, the closure of the 
liquid crystal inlet 41 concerned is carried out with a sealing agent 42. While a counterelectrode is 
formed over the whole surface, the protection-from-light layer 31 which shades fields other than the 
field which can contribute to a display is formed in the opposite substrate 30. On the other hand, on the 
field of the active-matrix substrate 20, two or more scanning lines and the data line, and the pixel 
electrode and thin film transistor that were prepared corresponding to these the crossovers of each are 
prepared. Moreover, the active-matrix substrate 20 has the field jutted out of the opposite substrate 30, 
and the scanning-line drive circuit 21 1 which outputs a scan signal to the above-mentioned scanning 
line, and the data-line drive circuit 212 for outputting a data signal to the data line are formed in this 
field. These drive circuits are connected to each of two or more pads 214 which plurality **** and 
makes a train along the border of the active-matrix substrate 20 through wiring 213. And one edge of a 
flexible printed circuit board (it is written as "FPC" below Flexible Print Circuit;) is joined among the 
active-matrix substrates 20 by the field near the pad 214. The scanning-line drive circuit 21 1 and the 
data-line drive circuit 212 generate a scan signal or a data signal under such a configuration according 
to the signal inputted into the pad through FPC from the external device, respectively. 
[0004] Drawing 23 is the sectional view showing an about 214 pad [ of the liquid crystal equipment 10 
shown in drawing 22 ] configuration. As shown in this drawing, on wrap gate dielectric film 282, the 1st 
electric conduction film 271, the 2nd electric conduction film 272, and the 3rd electric conduction film 
273 are formed in the active-matrix substrate 20, and the 3rd electric conduction film 273 concerned 
functions as a pad 214. the configuration of a cross-section concave where this 3rd insulator layer 273 
becomes large the shape of a taper toward a bottom side to an opening side — becoming — **** — an 
opening side — a collar — it has the ground plane 2731 of a **. Moreover, between pad 214 adjoining 
comrades, the 1st interlayer insulation film 283 and the 2nd interlayer insulation film 284 are formed 
sequentially from the bottom in drawing 23 . The part on the 1st electric conduction film 271 is removed 
among the 1st interlayer insulation film 283, and, more specifically, the 2nd electric conduction film 272 
flows with the 1st electric conduction film 271 through this part. Moreover, the part on the 2nd electric 
conduction film 272 is removed among the 2nd interlayer insulation film 284, and the 3rd electric 
conduction film 273 flows with the 2nd electric conduction film 272 through this part. That is, the 1 st 
electric conduction film 271, the 2nd electric conduction film 272, and the 3rd electric conduction film 
273 have flowed mutually. 

[0005] On the other hand, FPC connected to a pad 214 is plate-like mounting components which cover 
with the insulating synthetic-resin layer 92 the perimeter of two or more metal lead wire 91 arranged by 
abbreviation parallel, and have flexibility, as shown in drawing 24 (a). Here, drawing 24 (b) is the sectional 
view showing the configuration near the part which should be joined to the active-matrix substrate 20 
among this FPC9. As shown in this drawing, while one near synthetic-resin layer 92 exfoliates to the 
metal lead wire 91 in the edge of FPC9, it replaces with the synthetic-resin layer 92 concerned, and the 
anisotropy electric conduction film 93 is stuck. This anisotropy electric conduction film 93 consists of 
adhesives 932 with which many flow particles 931 were distributed. The particle which consists of 
metals, conductive resin ingredients, etc., such as a particle made of the resin with which plating of a 
metal was performed, or copper, as this flow particle 931 is used. 

[0006] Next, drawing 25 is the sectional view showing the condition that FPC9 was joined to the active- 
matrix substrate 2. When joining these, where the metal lead wire 91 of FPC9 is piled up on a pad 214 



(the 3rd electric conduction film 273). thermocompression bonding of FPC9 concerned is carried out to 
• the active-matrix substrate 2 side. And thereby, as shown in drawing 25 , the metal lead wire 91 on 
FPC9. and the ground plane 2731 and inside 2732 of the 3rd electric conduction film 273 on the active- 
matrix substrate 20 flow through the metal particles 931 in adhesives 932. 

[0007] Moreover, drawing 26 is the top view showing the configuration of liquid crystal equipment 1 1 as 
other examples of the conventional electro-optic device. As shown in this drawing, the scanning-line 
drive circuit 21 1 and the data-line drive circuit 212 are not formed on the active-matrix substrate 20/ 
but this liquid crystal equipment 1 1 is the point that these drive circuits are prepared outside, and 
differs in the liquid crystal equipment 10 shown in drawing 22 . On the active-matrix substrate 20 of this 
liquid crystal equipment 11, the pad 215 more than the number of the scanning line and the data line and 
the same number is formed. Drawing 2727 is an outline sectional view showing the configuration of the 
pad 215 in this liquid crystal equipment 1 1. As shown in this drawing, the layer structure of the pad 215 
in this liquid crystal equipment 11 is the same as that of the configuration of the pad 214 in the liquid 
crystal equipment 10 shown in above-shown drawing 23 . That is. the 3rd electric conduction film 273 
which constitutes a pad 215 has flowed with the 1st electric conduction film 271 and the 2nd electric 
conduction film 272 which were formed in the lower layer, and the cross-sectional-view concave to 
which the 3rd electric conduction film 273 becomes large the shape of a taper toward a bottom side to 
an opening side — it is — an aperture — a collar — it has the ground plane 2731 of a **. However, 
since there are many pads 215 as compared with the liquid crystal equipment 10 which showed the 
liquid crystal equipment 1 1 shown in drawing 26 to drawing 22 , spacing of pad 215 comrades is narrow. 
Drawing 28 is a sectional view showing the condition of having joined FPC9 shown in the active-matrix 
substrate 20 of liquid crystal equipment 1 1 at drawing 24 . As shown in drawing 28 . in the condition that 
these were joined, the metal lead wire 91 of FPC9, and the ground plane 2731 and inside 2732 of the 3rd 
electric conduction film 273 flow through the flow particle 931. 
[0008] 

[Problem(s) to be Solved by the Invention] However, in the liquid crystal equipments 10 or 11 mentioned 
above, since there were few touch areas of the metal lead wire 91 and the 3rd electric conduction film 
273. there was a problem of [ in pads 214 or 21 5 and the metal lead wire 91 ] a lifting or a cone for 
defective continuity, the ground plane 2731 located on the field of the 2nd interlayer insulation film 283 
concerned since this is formed so that it may enter into the aperture of the 2nd interlayer insulation film 
283 with which the 3rd electric conduction film 273 was formed in the shape of a taper — narrow — not 
carrying out — it is not to obtain, in addition for the flow particle 931 and adhesives 932 not to contact 
over the whole surface of the 3rd electric conduction film 273, since the level difference of the 3rd 
electric conduction film 273 concerned is large. Since it is necessary to form many pads 215 when a 
drive circuit takes the configuration prepared outside like the liquid crystal equipment 1 1 especially 
shown in drawing 2626 , spacing of pad 215 adjoining comrades must be narrowed. For this reason, the 
area of the ground plane 2731 of the 3rd electric conduction film 273 corresponding to each pad 215 
became very narrow, and the problem of being easy to produce the defective continuity of the 3rd 
electric conduction film 273 and the metal lead wire 91 concerned had arisen. 

[0009] In addition, in recent years, the request of highly-minute-izing of a display and high-resolution- 
izing is strong. When increasing the number of input signals in order to respond to this request, spacing 
of a pad 214 or 215 comrades must be narrowed further. If this situation is taken into consideration, it 
can say [ that it is difficulty further to fully secure the area of the ground plane 2731 of the 3rd electric 
conduction film 273, and are much more easy to produce the defective continuity of pads 214 or 215 
and FPC9, and he is becoming In connection with this, and ]. Moreover, these problems are problems 
which it is not restricted to liquid crystal equipment and may be similarly produced in other electro- 
optic devices, such as EL display panel. 

[0010] This invention is made in view of the situation explained above, and aims at offering the electro- 
optic device equipped with the pad which defective continuity cannot produce easily between the 
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terminals of mounting components, such as FPC, its manufacture approach, a semiconductor device, and 

electronic equipment 

[0011] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the electro- 
optic device of this invention The 1st electric conduction film which is the electro-optic device which 
displays an image according to the signal inputted through the pad on a substrate, is formed on the field 
of said substrate, and has a part corresponding to said pad, It is formed on the field of said substrate. 
Said 1st electric conduction film The 1st interlayer insulation film of a wrap. The 2nd electric conduction 
film which is formed on the field of said 1st interlayer insulation film, and has a part corresponding to 
said pad, It is characterized by providing the 2nd interlayer insulation film which avoided the pad 
formation field which consists of a field in which it is on the field of said 1st interlayer insulation film, 
and said pad is formed, and a surrounding field of the pad concerned, and was formed, and the 3rd 
electric conduction film which contacts said 2nd electric conduction film and constitutes said pad. 
[0012] In this electro-optic device, since the 2nd interlayer insulation film is prepared in the field except 
a pad formation field, only the part of the thickness of the 2nd interlayer insulation film concerned can 
stop the level difference of the 3rd electric conduction film low. For this reason, since the area of the 
part which may be used for a flow with wiring of mounting components, such as a flexible printed circuit 
board, among the above-mentioned pads is widely securable. the defective continuity between pads and 
wiring of mounting components concerned can be prevented. For this reason, the yield can be raised. 
[0013] Namely, while forming the 2nd interlayer insulation film so that a pad formation field may also be 
reached When the configuration through which it is made to flow through the aperture in which the 2nd 
electric conduction film and the 3rd electric conduction film were prepared by the 2nd interlayer 
insulation film concerned corresponding to the pad is taken The level difference (namely, depth from a 
bottom side to an opening side) of the 3rd electric conduction film can become large, and the adhesives 
for joining a substrate and mounting components cannot be made to fully enter into the hollow part of 
the 3rd electric conduction film corresponding to the thickness of the 2nd interlayer insulation film 
concerned. Moreover, if the configuration of the aperture of the 2nd interlayer insulation film of the 
above is made into the taper-like configuration where the direction of the opening area of the side in 
which the 3rd electric conduction film is formed rather than the opening area by the side of the 2nd 
electric conduction film becomes large, area of the ground plane located on the field of the 2nd 
interlayer insulation film among the 3rd electric conduction film must be narrowed. Thus, since the area 
which may be used for junction on mounting components cannot fully be secured when the 2nd 
interlayer insulation film is formed so that a pad formation field may also be reached, it becomes easy to 
produce the defective continuity of the wiring and the pad of the mounting components concerned. On 
the other hand, according to this invention, this problem is solvable as mentioned above. 
[0014] In the above-mentioned electro-optic device, it is desirable to avoid a border field with said 2nd 
interlayer insulation film from the pad formation field concerned to [ in a field / in addition to said pad 
formation field ] the border of said substrate, and to be formed. When joining mounting components like 
especially a flexible printed circuit board to a substrate since the level difference of a pad formation 
field and a border field can be stopped if it carries out like this, the junction can be performed easily. In 
addition, in the above-mentioned electro-optic device, it is good also as a thing including the field 
between the pads which adjoin said pad formation field among said two or more pads which make a train 
on said substrate. If it carries out like this, since the level difference near the pad can be lessened more, 
the defective continuity of a pad and wiring of mounting components can be obstructed more certainly. 
[0015] Moreover, in the above-mentioned electro-optic device, it is desirable to prepare a wrap 
protection insulating layer for the periphery section located in said pad formation field among said 2nd 
electric conduction film further. As mentioned above, since the 2nd interlayer insulation film is formed so 
that a pad formation field may be avoided, it is also considered that the periphery section of the 2nd 
electric conduction film takes the configuration covered only with the 3rd electric conduction film. 
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However, under this configuration, the problem that the 2nd electric conduction film becomes easy to 
• exfoliate from the 1 st interlayer insulation film in the periphery section depending on the case may arise. 
On the other hand, in the periphery section of the 2nd electric conduction film, if a wrap configuration is 
taken, the situation where the 2nd electric conduction film concerned exfoliates in the periphery section 
will be suppressed by the above-mentioned protection insulator layer. 

[0016] In addition, when a protection insulating layer is prepared, it is desirable to take the configuration 
formed inside the inner circumference edge where the above-mentioned 1st electric conduction film 
met the periphery section of the 2nd electric conduction film among the protection insulating layers 
concerned. If it puts in another way, it is desirable to take the configuration to which a protection 
insulating layer and the 1st electric conduction film do not lap with a substrate side seen from a 
perpendicular direction. If it carries out like this, since only the part of the thickness of the 1st electric 
conduction film can make low the height of the front face of a protection insulating layer as compared 
with the case where the configuration with which both lap is taken, flattening of the field near the pad 
can be carried out more certainly. In this case, said protection insulation layer thickness and thickness 
of said 1st electric conduction film can be made into abbreviation identitas. then the flat field which 
does not almost have a level difference in the field near the pad. 

[0017] Moreover, the 1st electric conduction film which this invention is an electro-optic device which 
displays an image according to the signal inputted through the pad on a substrate, is formed on the field 
of said substrate, and has a part corresponding to said pad in order to solve the above-mentioned 
technical problem, It is formed on the field of said substrate. Said 1st electric conduction film The 1st 
interlayer insulation film of a wrap, The 2nd electric conduction film which is formed on the field of said 
1st interlayer insulation film, and has a part corresponding to said pad, It is an insulating layer while [ the 
2nd layer ] consisting of two or more insulating layers by which the laminating was carried out on the 
field of said 1 st interlayer insulation film. While some insulating layers of said two or more insulating 
layers avoid the pad formation field which consists of a field in which said pad is formed, and a 
surrounding field of the pad concerned and are formed Other insulating layers are characterized by 
providing the 3rd electric conduction film which contacts said 2nd electric conduction film through the 
aperture formed in the insulating layer, and the insulating layer besides the above, and constitutes said 
pad between the 2nd layer formed over the fiejd including said pad formation field. 

[0018] According to this electro-optic device, some insulating layers which constitute the 2nd interlayer 
insulation film avoid a pad formation field, and are formed. For this reason, as compared with the case 
where all of insulating layers are formed between the 2nd layer so that a pad formation field may also be 
reached, the level difference which produces only the part of a part of insulating layer thickness 
concerned on the 3rd electric conduction film can be stopped. For this reason, the defective continuity 
of the pad constituted with the 3rd electric conduction film concerned and wiring of mounting 
components can be prevented for the reason same with the electro-optic device mentioned above 
having been shown. In addition, it is good also as what avoided the border field from the pad formation 
field concerned to [ like the above / adds said some of insulating layers to said pad formation field, and ] 
the border of said substrate also in this electro-optic device, and was formed, or good also as a thing 
including the field between the pads which adjoin said pad formation field on said substrate among said 
two or more pads which make a train. 

[0019] Moreover, in this electro-optic device, the configuration which prepared said aperture over most 
fields corresponding to said 3rd electric conduction film among insulating layers besides the above is 
desirable. If it carries out like this, since the 2nd electric conduction film and the 3rd electric conduction 
film can be contacted over the large field corresponding to the aperture concerned, the resistance in 
the pad concerned can be held down low. 

[0020] In addition, when this aperture is prepared, it is desirable for an insulating layer besides the above 
to consider the periphery section located in said pad formation field among said 2nd electric conduction 
film as a wrap configuration. If it carries out like this, since it can suppress that the 2nd electric 
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conduction film exfoliates from the front face of the 1st interlayer insulation film in the periphery section, 
it can stop moisture etc. permeating from this exfoliation part and becoming the cause of the corrosion 
of the 2nd electric conduction film. It is desirable to form said 1st electric conduction film inside the 
inner circumference edge of said aperture in this case furthermore. If it carries out like this, as 
compared with the case where it is formed so that the 1st electric conduction film may lap with other 
insulating layers, only the part of the thickness of the 1st electric conduction film can stop the height of 
the front face of other insulating layers low. If it puts in another way. as compared with the case where 
the 1st electric conduction film is not prepared, only the part of the thickness of the 1st electric 
conduction film concerned can maintain highly the height near the center section of the 3rd electric 
conduction film. Therefore, since the level difference formed in the field near [ concerned ] the pad can 
be stopped, defective continuity can be obstructed more certainly. 

[0021] most fields corresponding to a pad among other insulating layers on the other hand — crossing - 
- said aperture — not preparing — said — others — it is good also as a configuration which prepared 
two or more apertures in the field corresponding to said pad among insulating layers. If it carries out like 
this, since only the part of other insulating layer thickness can maintain highly the height of fields other 
than the field corresponding to an aperture among the 3rd electric conduction film, fiattening of the field 
near the pad can be carried out more. In addition, when this configuration is taken, you may make it said 
two or more apertures distributed equally [ abbreviation ] in the field covered with said 3rd electric 
conduction film, and may make it unevenly distributed near [ which counters among the fields covered 
with said abbreviation rectangle-like 3rd electric conduction film ] the two sides. When taking the latter 
configuration, it is also desirable to prepare an aperture [ near the center section of said 3rd electric 
conduction film ] further. 

[0022] Moreover, it is the case where two or more apertures are prepared in other insulating layers as 
mentioned above, and when connecting the 3rd electric conduction film and the terminal of mounting 
components through a flow particle, it is desirable to be selected so that said flow particle may get into 
the hollow where the magnitude of the aperture concerned was formed in said 3rd electric conduction 
film corresponding to said aperture. If it carries out like this, since the flow particle which got into the 
hollow can avoid moving from the location, a flow particle can certainly be located between the terminal 
of the above-mentioned mounting components, and the 3rd electric conduction film. It is desirable to 
select the magnitude of said aperture so that said a part of flow particle which furthermore got into the 
hollow of said 3rd electric conduction film in this case may project to the front face of the 3rd electric 
conduction film concerned. If a flow particle enters the hollow of the 3rd electric conduction film 
completely, although this flow particle becomes what cannot contribute to a flow with the terminal of 
mounting components, and a pad at all, by selecting the magnitude of an aperture as mentioned above, it 
can suppress this situation, consequently can aim at both flow more certainly. 

[0023] Moreover, in the electro-optic device concerning this invention, the configuration which the 1st 
electric conduction film and the 2nd electric conduction film concerned concerned contacted through 
the aperture prepared in the field to which said 1 st electric conduction film and 2nd electric conduction 
film counter among said 1st interlayer insulation film is desirable. If it carries out like this, the resistance 
in the pad concerned can be held down low. 

[0024] In addition, since the touch area of the configuration which prepared said aperture over most 
fields corresponding to said 3rd electric conduction film among said 1st interlayer insulation film, then 
the 1st electric conduction film and the 2nd electric conduction film can be enlarged in this case, 
resistance can be more sharply made low. On the other hand, among the configuration which prepared 
two or more apertures in the field corresponding to said 3rd electric conduction film in said 1st 
interlayer insulation film, then the 1st interlayer insulation film, in parts other than an aperture, since 
only the part of the thickness of the 1st interlayer insulation film concerned can maintain the height of 
the 3rd electric conduction film highly, the field near the pad can be made into a flat field with few level 
differences. 



[0025] Moreover, in the electro-optic device concerning this invention, the thin film transistor formed on 
* the field of said substrate is provided, said 1 st electric conduction film is formed from the same layer as 
the gate electrode of said thin film transistor, and, as for said 2nd electric conduction film, it is desirable 
to be formed from the same layer as the source electrode of said thin film transistor. If it carries out like 
this, since the component near the pad can be formed in coincidence, in the formation process of a thin 
film transistor, a production process can be simplified more. In addition, the thin film transistor in this 
case may be for controlling the electrical potential difference which is connected to a pixel electrode 
and impressed to the pixel electrode concerned, or may be a thin film transistor contained in the drive 
circuit formed on the substrate. In addition, in the case of the former, said 3rd electric conduction film 
can simplify further the thing formed from the same layer as said pixel electrode, then a production 
process. 

[0026] Moreover, in order to solve the above-mentioned technical problem, the electronic equipment 
concerning this invention is characterized by having the electro-optic device mentioned above. As 
mentioned above, since the defective continuity of a pad and the terminal of mounting components can 
be obstructed effectively, according to the electro-optic device concerning this invention, also in the 
electronic equipment which carried this, high dependability is securable. 

[0027] In order to solve the above-mentioned technical problem, moreover, the manufacture approach 
of the electro-optic device concerning this invention The 1 st process which forms the 1 st electric 
conduction film which is the manufacture approach of the electro-optic device which displays an image 
according to the signal inputted through the pad on a substrate, and has a part corresponding to said 
pad on the field of said substrate, The 2nd process which forms the 1st interlayer insulation film of a 
wrap for said 1 st electric conduction film on the field of said substrate. The 3rd process which forms the 
2nd electric conduction film which has a part corresponding to said pad on the field of said 1st interlayer 
insulation film. The 4th process which avoids the pad formation field which consists of a field 
corresponding to said pad, and a surrounding field of the pad concerned, and forms the 2nd interlayer 
insulation film on the field of said 1st interlayer insulation film, It is characterized by having the 5th 
process which forms the 3rd electric conduction film in contact with said 2nd electric conduction film as 
said pad. 

[0028] Moreover, other manufacture approaches of the electro-optic device concerning this invention 
The 1st process which forms the 1st electric conduction film which is the manufacture approach of the 
electro-optic device which displays an image according to the signal inputted through the pad on a 
substrate, and has a part corresponding to said pad on the field of said substrate. The 2nd process 
which forms the 1st interlayer insulation film of a wrap for said 1st electric conduction film on the field 
of said substrate. The 3rd process which forms the 2nd electric conduction film which has a part 
corresponding to said pad on the field of said 1st interlayer insulation film. It is the process which 
carries out the laminating of two or more insulating layers, and forms the 2nd interlayer insulation film on 
the field of said 1st interlayer insulation film. The 4th process which forms other insulating layers over a 
field including said pad formation field while avoiding and forming the pad formation field which consists 
some insulating layers of said two or more insulating layers of a field corresponding to said pad, and a 
surrounding field of the pad concerned. It is characterized by having the 5th process which forms the 
3rd electric conduction film which contacts said 2nd electric conduction film through the aperture 
formed in the insulating layer besides the above as said pad. 

[0029] According to the electro-optic device obtained by these manufacture approaches, the defective 
continuity between a pad and the terminal of mounting components can be effectively obstructed for 
the reason same with having mentioned above. 

[0030] When it applies to the electro-optic device possessing the thin film transistor formed on said 
substrate in the above-mentioned manufacture approach, while making said 1st process into the 
process which forms said 1st electric-conduction film from the same layer as the gate electrode 
concerned with formation of the gate electrode of said thin film transistor, it is desirable to make said 
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3rd process into the process which forms said 2nd electric-conduction film from the same layer as the 
source electrode concerned with formation of the source electrode of said thin film transistor. If it 
carries out like this, since it will become unnecessary to perform separately the process which forms 
• the 1st electric conduction film and the 2nd electric conduction film on a substrate, simplification of a 
. production process is attained. 

[0031] Moreover, when said thin film transistor is what is connected to the pixel electrode which 
impresses an electrical potential difference to electrooptic material, it is desirable to make said 5th 
process into the process which forms said 3rd electric conduction film from the same layer as the pixel 
electrode concerned with formation of said pixel electrode. If it carries out like this, since it is not 
necessary to perform independently the process for forming the 3rd electric conduction film, a 
production process can be simplified further. 

[0032] Furthermore, in the above-mentioned manufacture approach, it is desirable to include the 
process which removes to coincidence the field corresponding to an aperture and said pad formation 
field for connecting electrically a thin film transistor and said pixel electrode concerned among said 2nd 
interlayer insulation film formed on said substrate in said 4th process. If it carries out like this, a 
production process can be simplified as compared with the case where the aperture for connecting a 
thin film transistor and a pixel electrode and the process for removing a pad formation field are 
performed separately respectively. 
[0033] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained with 
reference to a drawing. The gestalt of this operation cannot show one mode of this invention, cannot 
limit this invention, and can change it into arbitration within the limits of the technical thought of this 
invention. In addition, in each drawing shown below, in order to make each class and each part material 
into the magnitude of extent which can be recognized on a drawing, the scale is changed for each class 
or every each part material. 

[0034] <A-1:1st operation gestalt> <A-1-1: — configuration [ of an electro-optic device ] > — the 1st 
operation gestalt which applied this invention to liquid crystal equipment using liquid crystal as 
electrooptic material is explained first. Drawing 1 is the top view showing the configuration of the liquid 
crystal equipment concerning this operation gestalt. The liquid crystal equipment 101 shown in this 
drawing is liquid crystal equipment of the active matrix which used TFT (Thin Film Transistor) as a 
switching element. Furthermore, in addition to TFT which controls whether a data signal is written in a 
pixel electrode, liquid crystal equipment 101 has composition formed on the substrate also about TFT 
which constitutes a drive circuit (a scanning-line drive circuit and data-line drive circuit). 
[0035] As shown in drawing 1 , liquid crystal equipment 101 has the composition that liquid crystal, such 
as TN (Twisted Nematic) mold, was enclosed with the field surrounded by both substrates and the 
sealant 40 as electrooptic material while the active-matrix substrate 20 and the opposite substrate 30 
which counter mutually are stuck through the abbreviation rectangle-like sealant 40. The active-matrix 
substrate 20 and the opposite substrate 30 are insulating plate-like part material which has light 
transmission nature, such as glass, and a quartz and plastics. Among these, on the opposed face with 
the active-matrix substrate 20 in the opposite substrate 30, while the counterelectrode which consists 
of transparence electrical conducting materials, such as ITO (Indium Tin Oxide), over the whole surface 
is formed, the protection-fromHight layer 31 for shading fields other than the field which can contribute 
to a display etc. is formed. On the other hand, a pixel electrode, TFT, etc. are formed on the field of the 
active-matrix substrate 20. In addition, although the polarizing plate for reflecting incident light, the 
phase contrast plate for compensating the interference color, etc. are stuck on the outside front face of 
the active-matrix substrate 20 and the opposite substrate 30 in fact, since there is no direct relation, 
the illustration and explanation are abbreviated to this invention. 

[0036] Here, the active-matrix substrate 20 has the part (it is hereafter written as an "overhang field") 
201 jutted out from the border of the opposite substrate 30. And two or more pads 221 into which the 
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various signals from the external circuit which is not illustrated are inputted, and the scanning-line drive 
• circuit 21 1 and the data-line drive circuit 212 which ****(ed) and was connected to each pad 221 

concerned through wiring 213 are formed in this overhang field 201. This scanning-line drive circuit 21 1 
and the data-line drive circuit 212 are circuits containing TFT directly formed on the active-matrix 
substrate 20, according to the signal inputted from each pad 221. generate a scan signal and a data 
signal, respectively, and output them. 

[0037] Moreover, two or more scanning lines which extend in the predetermined direction, and two or 
more data lines which extend in the direction which intersects the scanning line concerned are formed 
in the field (it is hereafter written as a "viewing area") corresponding to the inside of a sealant 40 
among the active-matrix substrates 20 (both illustration abbreviation). Furthermore, corresponding to 
each crossover of the scanning line and the data line, the pixel electrode connected to the scanning line 
and the data line through TFT and the TFT concerned is prepared in the viewing area. Two or more pixel 
electrodes counter the counterelectrode on the opposite substrate 30 on both sides of liquid crystal 
while they are formed with transparence electrical conducting materials, such as ITO, and arranging 
them in the shape of a matrix. According to the electrical potential difference on which the liquid crystal 
inserted between the pixel electrode and the counterelectrode was impressed between two electrodes, 
the direction of orientation changes under this configuration. 

[0038] Next, drawing 2 is the sectional view showing the configuration near [ which was prepared in the 
viewing area corresponding to each pixel ] TFT24. As shown in this drawing, the silicon layer 241 is 
formed in the front face of the active-matrix substrate 20 by making into a substrate the substrate 
protective coat 281 which consists of Si02 (oxidation silicon) etc. The front face of this silicon layer . 

241 is covered by gate dielectric film 282. And the field which laps with the gate electrode 242 on both 
sides of gate dielectric film 282 among this silicon layer 241 is channel field 241a. This gate electrode 

242 is a part of scanning line. On the other hand, the front face of the substrate protective coat 281 in 
which the silicon layer 241 and the gate electrode 242 were formed is covered with the 1st interlayer 
insulation film 283 which consists of Si02 etc. 

[0039] Moreover, as shown in drawing 2 , while low concentration source field 241b and high 
concentration source field 241 S are prepared in the source side of channel field 241a among the silicon 
layers 241. low concentration drain field 241c and high concentration drain field 241 D are prepared in 
the drain side of channel field 241a. and it has the so-called LDD (Lightly Doped Drain) structure. 
Among these, high concentration source field 241 S are connected to the source electrode 243 through 
the contact hole punctured over gate dielectric film 282 and the 1st interlayer insulation film 283. This 
source electrode 243 is constituted as a part of data line (it extends to the space perpendicular 
direction in drawing 2 ) mentioned above. On the other hand, high concentration drain field 241 D is 
connected to the drain electrode 244 which consists of the same layer as the source electrode 243 
through the contact hole punctured over gate dielectric film 282 and the 1st interlayer insulation film 
283. 

[0040] The front face of the 1st interlayer insulation film 283 in which the source electrode 243 and the 
drain electrode 244 were formed is covered with the 2nd interlayer insulation film 284 which consists of 
an acrylic resin ingredient etc. And the pixel electrode 23 mentioned above is connected to the drain 
electrode 244 through contact hole 23a prepared in the 2nd interlayer insulation film 284 concerned 
while it is formed on the field of this 2nd interlayer insulation film 284. That is, the pixel electrode 23 is 
connected to high concentration drain field 241 D of the silicon layer 241 through the drain electrode 244. 
[0041] In addition, TFT of the N channel mold which constitutes TFT contained in the scanning-line 
drive circuit 21 1 and the data-line drive circuit 212. i.e., the inverter contained in a shift register, for 
example among these drive circuits, and a P channel mold has the same composition as the above 
TFT24 except for the point which is not connected with the pixel electrode 23 so that explanation of a 
next manufacture process may be explained in full detail. 

[0042] Next, the configuration of the pad 221 formed in the overhang field 201 of the active-matrix 
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substrate 20 is explained. As shown in drawing 1 , the pad 221 which functions as an input terminal of 
• the signal given from the external device is formed so that a train may be made along the border of the 
active-matrix substrate 20. Here, drawing 3 (a) is the sectional view showing a this about 221 pad 
configuration, and drawing 3 (b) is the sectional view showing an about 221 pad [ in the condition of 
having joined FPC9 shown in the active-matrix substrate 20 and above-shown drawing 24 ] 
configuration. 

[0043] As shown in drawing 3 (a), on wrap gate dielectric film 282, the 1st electric conduction film 271 
and the 2nd electric conduction film 272 which have a part corresponding to a pad 221 for the active- 
matrix substrate 20, and the 3rd electric conduction film 273 which constitutes the pad 221 concerned 
are formed. Among these, while being formed from the layer as the gate electrode 242 (namely, scanning 
line) mentioned above with the same 1st electric conduction film 271, the 2nd electric conduction film 
272 is formed from the same layer as the source electrode 243 (and drain electrode 244) mentioned 
above. Here, although it is as having illustrated and explained drawing 2 that the 1 st interlayer insulation 
film 283 intervenes between the gate electrode 242 and the source electrode 243 in a viewing area, this 
1st interlayer insulation film 283 is formed so that the overhang field 201 may also be reached. However, 
aperture 272a is prepared in the part corresponding to a pad 221 among the 1st interlayer insulation film 
283, and the 1st electric conduction film 271 and the 2nd electric conduction film 272 carry out field 
contact through the aperture 272a concerned. On the contrary, in the field between pad 221 adjoining 
comrades, the 1 st interlayer insulation film 283 is formed like the viewing areia. Thus, it is for [ from the 
pad 221 to the scanning-line drive circuit 21 1 or the data-line drive circuit 212 ] ****(ing) and holding 
down the resistance of wiring 213 low to make it flow through the 1st electric conduction film 271 and 
the 2nd electric conduction film 272. 

[0044] Moreover, the 3rd electric conduction film 273 equivalent to a pad 221 is formed from the same 
layer as the pixel electrode 23 mentioned above. Here, although it is as having mentioned above that the 
2nd interlayer insulation film 284 intervenes between the pixel electrode 23 and the source electrode 
243 in a viewing area, this 2nd interlayer insulation film 284 is formed so that not only a viewing area but 
the overhang field 201 may be reached. However, the 2nd interlayer insulation film 284 in this operation 
gestalt is not formed in pad formation field 201a which consists of a field in which each pad 221 was 
formed, and a surrounding field (namely, field which is a field of the outside of each pad 221 and 
surrounds the pad 221 concerned) of each pad 221 concerned, as shown in drawing 1 . In addition, since, 
the 2nd interlayer insulation film 284 is not formed in pad formation field 201a in this way, in drawing 3 
(a), the 2nd interlayer insulation film 284 concerned has not appeared, moreover, in this operation 
gestalt, as shown in drawing 1 , the field between each of two or more pads 221 which makes a train on 
the active-matrix substrate 20 is also included in pad formation field 201a, and the 2nd interlayer 
insulation film 284 is not formed in this field, either. 

[0045] Furthermore, in addition to the above-mentioned pad formation field 201a, in this operation 
gestalt, the 2nd interlayer insulation film 284 is not formed in field (it is hereafter written as "border 
field") 201b to the border which approaches each pad 221 concerned in the active-matrix substrate 20 
from the pad formation field 201a concerned. Thus, in this operation gestalt, since it is formed so that 
the 2nd interlayer insulation film 284 may avoid pad formation field 201a and border field 201b, the 3rd 
electric conduction film 273 which constitutes a pad 221 serves as a configuration of a cross-sectional- 
view concave, as it is formed so that the 2nd electric conduction film 272 concerned may be contacted 
with a wrap, and the front face of the 2nd electric conduction film 272 is shown in drawing 3 (a). By this 
configuration, the 1st electric conduction film 271, the 2nd electric conduction film 272, and the 3rd 
electric conduction film 273 flow mutually. 

[0046] And FPC9 shown in drawing 24 is joined by the about 221-pad field among these active-matrix 
substrates 20. That is, while arranging the active-matrix substrate 20 and FPC9 so that a pad 221 and 
the metal lead wire 91 of FPC9 may counter on both sides of ACF93, where the adhesives 932 of 
ACF93 are heated, both are stuck by pressure. At this time, as shown in drawing 3 (b), a flow with a pad 
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221 and FPC9 is obtained by contact on the metal lead wire 91 and the whole front face of the 3rd 
electric conduction film 273. 

[0047] As explained above, in the liquid crystal equipment 101 concerning this operation gestalt, the 2nd 
interlayer insulation film 284 of a wrap is formed in the active-matrix substrate 20 so that pad formation 
field 201a and border field 201b may be avoided. That is, the 2nd interlayer insulation film 284 is not 
formed between the 2nd electric conduction film 272 and the 3rd electric conduction film 273 or 
between pad 221 adjoining comrades. Therefore, when the 3rd electric conduction film 273 is formed so 
that the front face of the 2nd electric conduction film 272 may be covered, as compared with the 
conventional liquid crystal equipment shown in drawing 23 , only the part of the thickness of the 2nd 
interlayer insulation film 284 can make shallow the depth of the concave inside of the 3rd electric 
conduction film 273. For this reason, since the adhesives 932 of FPC9 can fully enter into the inside of 
the 3rd electric conduction film 273. they can use the whole front face of the 3rd electric conduction 
film 273 for junction to FPC9. Thus, since the area of the part in contact with FPC9 in a pad 221 (the 
3rd electric conduction film 273) is fully securable. it can be made to flow through a pad 221 and the 
metal lead wire 91 of FPC9 concerned certainly through the flow particle 931 according to the liquid 
crystal equipment 101 concerning this operation gestalt. In this way. as a result of preventing the 
defective continuity between both, the yield of liquid crystal equipment improves. Moreover, since the 
3rd electric conduction film 273 is formed so that the front face of the 2nd electric conduction film 272 
may be covered, a flow with the 2nd electric conduction film 272 and the 3rd electric conduction film 
273 becomes a much more positive thing. 

[0048] Furthermore, in this liquid crystal equipment 101, the 2nd interlayer insulation film 284 is formed 
so that border field 201b may also be avoided in addition to pad formation field 201a. For this reason, 
since the level difference of the field near the pad 221 and border field 201b can be lessened, junction 
to the active-matrix substrate 20 and FPC9 can be performed easily. 

[0049] A <A-1-2:manufacture process>, next the manufacture process of the liquid crystal equipment 
101 concerning this operation gestalt are explained. First, with reference to drawing 4 thru/or drawing 6 , 
the manufacture process of liquid crystal equipment 101, especially the manufacture process about each 
component on the active-matrix substrate 20 are explained. In addition, each sectional view shown in 
drawing 4 thru/or drawing 6 supports the cross section (drawing left-hand side) of the field in which a 
drive circuit is formed among the cross sections of the A-A' line in drawing 1 , the cross section (center 
of a drawing) of the field in which TFT24 is formed, and the cross section (drawing right-hand side) of 
pad formation field 201a and border field 201b, respectively. In addition, in the following explanation, each 
high impurity concentration is expressed as high impurity concentration after activation annealing. 
[0050] First, as shown in drawing 4 (a), the substrate protective coat 281 which consists of silicon oxide 
etc. is formed in the front face of the active-matrix substrate 20 which are insulating substrates, such 
as a quartz substrate and a glass substrate. Next, after forming the amorphous silicon layer 501 using 
the ICVD method, a plasma-CVD method, etc., crystal grain is grown up by the laser annealing method 
or the rapid heating method, and it considers as a polish recon layer. Furthermore, as shown in drawing 4 
(b), patterning of the polish recon layer concerned is carried out by the photolithography method, and it 
leaves the island-like silicon layers 241, 251, and 261. Among these, the silicon layer 241 constitutes 
TFT (it may be hereafter written as "TFT for pixels")24 which is formed in a viewing area and 
connected to the pixel electrode 23. and the silicon layers 251 and 261 constitute TFT (it may be 
hereafter written as "TFT for drive circuits") 25 and 26 of the P channel moid contained in the 
scanning-line drive circuit 21 1 or the data-line drive circuit 212, and an N channel mold, respectively. 
[0051] Next, the gate dielectric film 282 with which thickness consists of silicon oxide which is about 
30nm - about 200nm is formed in all the front faces of a silicon layer by the plasma-CVD method, the 
oxidizing [ thermally ] method, etc. Here, in case gate dielectric film 282 is formed using the oxidizing 
[ thermally ] method, crystallization of the silicon layers 241, 251, and 261 can also be performed, and 
these silicon layers can be used as a polish recon layer. In performing a channel dope, it drives in boron 
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ion with the dose of abbreviation 1x1012cm-2 to this timing, for example. Consequently, as for the 
silicon layers 241, 251, and 261, high impurity concentration serves as a silicon layer of the low 
concentration P type of abbreviation 1x1017cm-3. 

[0052] Next, as shown in drawing 4 (c), the electric conduction film 502 for gate electrode formation 
which consists of doped silicon, the silicide film or aluminum film, metal membranes, such as chromium 
film and tantalum film, etc. is formed in the whole front face of gate dielectric film 282. The thickness of 
the electric conduction film 502 concerned is about 200nm in general. 

[0053] Next, the mask 503 for patterning is formed in the front face of the electric conduction film 502 
for gate electrode formation, patterning is performed in this condition, and as shown in drawing 4 (d), the 
gate electrode 252 which constitutes TFT25 for drive circuits of a P channel mold is formed. Since the 
part corresponding to TFT24 for pixels and TFT26 for drive circuits of an N channel mold is covered 
with the mask 503 for patterning among the electric conduction film 502 for gate electrode formation at 
this time, it is not removed on the occasion of the above-mentioned patterning. Moreover, the part 
corresponding to a pad 221 is not removed among the electric conduction film 502 for gate electrode 
formation, either. 

[0054] Then, the ion implantation of the boron ion is carried out with about 1x1015cm-2 dose to the 
silicon layer 251, using as a mask the electric conduction film 502 for gate electrode formation which 
remained without being removed in the above-mentioned patterning as shown in drawing 4 (e). 
Consequently, high-concentration source field 251 S and drain field 251 D of 1x1020cm-3 are formed for 
high impurity concentration in self aryne to the gate electrode 252. The field covered with the gate 
electrode 252 among the silicon layers 251 is set to channel field 251a. 

[0055] Next, as shown in drawing 5 (a), the mask 504 for wrap patterning is formed for the field in which 
the gate electrode of TFT24 for pixels and the gate electrode of TFT26 for drive circuits of an N 
channel mold should be completely formed with a wrap in the part corresponding to TFT25 for drive 
circuits of a P channel mold. At this time, the field which should serve as the 1st electric conduction 
film 271 in pad formation field 201a at coincidence is also a wrap by the mask 504 for patterning. Then, 
as shown in drawing 5 (b), patterning of the electric conduction film 502 for gate electrode formation is 
carried out using the mask 504 for patterning, and the gate electrode 242 of TFT24 for pixels, the gate 
electrode 262 of TFT26 for drive circuits of an N channel mold, and the 1st electric conduction film 271 
in the overhang field 201 are formed in coincidence. 

[0056] Next, the ion implantation of the phosphorus ion is carried out with the dose of 1x1015cm-2. with 
the mask 504 for patterning left. Consequently, an impurity is introduced in self aryne to the mask 504 
for patterning, and the high concentration source fields 241 S and 261 S and the high concentration drain 
fields 241 D and 261 D are formed into the silicon layer 241 and 261. Here, the field where high- 
concentration Lynn is not Introduced among the silicon layers 241 and 261 is larger than the field 
covered with the gate electrodes 242 and 262. Therefore, in the silicon layers 241 and 261. the field 
where high-concentration Lynn is not introduced is formed between the gate electrodes 242 and 262, 
and the high concentration source fields 241 S and 261 S and the high concentration drain fields 241 D 
and 261 D (namely, both sides of the gate electrodes 242 and 262). 

[0057] Subsequently, the mask 504 for patterning is removed and the ion implantation of the phosphorus 
ion is carried out with the dose of 1x1013cm-2 in this condition. Consequently, a low-concentration 
impurity is introduced into the silicon layers 241 and 261 in self aryne to the gate electrodes 242 and 
262, and as shown in drawing 5 (c), the low concentration source fields 241b and 261b and the low 
concentration drain fields 241c and 261c are formed. On the other hand, the channel formation fields 
241a and 261a are formed in the field which laps with the gate electrodes 242 and 262, respectively. 
Then, as shown in drawing 5 (d), while forming the 1st interlayer insulation film 283 over the whole 
surface of the active-matrix substrate 20, a contact hole is formed in the location corresponding to 
each source electrode of TFT, and a drain electrode by carrying out patterning of the 1st interlayer 
insulation film 283 concerned using the photolithography method. At this time, the part corresponding to 
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each pad 221 is removed among the 1st interlayer insulation film 283 to coincidence, and aperture 272a 
• for contacting the 1st electric conduction film 271 and the 2nd electric conduction film 272 is formed. 
[0058] Next, the electric conduction film 505 which consists of metals, such as aluminum, and chromium, 
a tantalum, is formed so that the 1st interlayer insulation film 283 may be covered. The thickness of this 
electric conduction film 505 is 200nm thru/or about 300nm in general. Then, the field in which the 
source electrode and drain electrode of TFT 24. 25, and 26 should be formed among the electric 
conduction film 505, While forming the mask 506 for patterning so that the field in which the 2nd electric 
conduction film 272 in pad formation field 201a should be formed may be covered Patterning of the 
electric conduction film 505 concerned is carried out. and the source electrodes 243, 253, and 263 
shown in drawing 5 (e). the drain electrodes 244 and 254. and the 2nd electric conduction film 272 are 
formed in coincidence. 

[0059] Subsequently, as shown in drawing 6 (a), the 2nd interlayer insulation film 284 of a wrap is formed 
for the 1st interlayer insulation film 283 with which these were formed with resin ingredients, such as 
acrylic. As for this 2nd interlayer insulation film 284, it is desirable to be formed in the thickness of 
about 1 micrometer thru/or about 2 micrometers. Then, as shown in drawing 6 (b), etching etc. removes 
the part corresponding to the drain electrode 244 of TFT24 for pixels among the 2nd interlayer 
insulation film 284 concerned, and contact hole 23a is formed. At this time, the field corresponding to 
pad formation field 201a and border field 201b is also removed among the 2nd interlayer insulation film 
284 to coincidence. 

[0060] Then, the thin film which consists of transparence electrical conducting materials, such as ITO, 
so that the whole surface of the active-matrix substrate 20 may be covered is formed. And the 3rd 
insulator layer 273 located in the top face of the 2nd electric conduction film 272 is formed as a pad 221 
at the same time it forms the drain electrode 244 and the flowing pixel electrode 23 through contact 
hole 23a of the 2nd interlayer insulation film 284 of the above, as by carrying out patterning of the thin 
film concerned shows to drawing 6 (c). Furthermore, while forming the orientation film so that the 
viewing area of the active-matrix substrate 20 concerned may be covered, rubbing processing is 
performed in the predetermined direction to the orientation film concerned. 

[0061] In this way, among the active-matrix substrates 20 with which each component was formed, 
along the opposite substrate 30 and the border of the field which should counter, photo-setting resin ink 
is drawn by the dispenser, and the non-hardened sealant 40 is formed. The liquid crystal inlet 41 is 
formed in a part of sealant 40 at this time. 

[0062] On the other hand, while forming a counterelectrode and the protection-from-light layer 31 
independently [ the active-matrix substrate 20 ] on one field of the opposite substrate 30 which is a 
transparent insulating substrate, the orientation film is applied and rubbing processing is performed in 
the predetermined direction. 

[0063] Next, it is made to counter so that the orientation film formed in each substrate in the active- 
matrix substrate 20 obtained according to the above process and the opposite substrate 30 may turn to 
the inside, the non-hardened sealant 40 is stiffened, and both substrates are stuck. Then, liquid crystal 
is poured in through the liquid crystal inlet 41 by using a liquid crystal injector the active-matrix 
substrate 20. the opposite substrate 30, and in between. And the liquid crystal inlet 41 is closed with 
encapsulant 42, and liquid crystal equipment 101 is completed. 

[0064] In the manufacture approach of the liquid crystal equipment 101 applied to this operation gestalt 
as explained above The 1st electric conduction film 271 and the gate electrode of TFT (TFT for pixels, 
and TFT for drive circuits) corresponding to a pad 221, The 2nd electric conduction film 272 
corresponding to a pad 221. the 3rd electric conduction film 273 which constitutes the source electrode 
(and drain electrode) of TFT and a pad 221, and the pixel electrode 23 are formed from the same layer 
in the respectively same process. In addition, in this operation gestalt, the field which is equivalent to 
pad formation field 201a and border field 201b among the 2nd interlayer insulation film 284 concerned is 
removed at the same time it forms contact hole 23a for connecting TFT24 for pixels, and the pixel 
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electrode 23 in the 2nd interlayer insulation film 284. For this reason, it is not necessary to add the 
• special process for a pad 221 being formed at the same time it forms TFT. and forming a pad 221. 

Therefore, liquid crystal equipment equipped with the pad which defective continuity cannot produce 
. easily can be manufactured, securing productive efficiency equivalent to manufacture of common liquid 

crystal equipment equipped with TFT. 

[0065] With reference to the <A-2:2nd operation gestalt>, next drawing 7 , the liquid crystal equipment 
concerning the 2nd operation gestalt of this invention is explained. As above-shown drawing 1 was 
illustrated and explained, in the liquid crystal equipment 101 concerning the above-mentioned 1st 
operation gestalt, the 2nd interlayer insulation film 284 considered as the configuration formed so that 
border field 201b might be avoided in addition to pad formation field 201a. On the other hand, as shown 
in drawing 7 , the liquid crystal equipment 102 concerning this operation gestalt is the point which is 
formed so that the 2nd interlayer insulation film 284 may avoid only pad formation field 201a. and is 
formed in border field 201b, and differs in the liquid crystal equipment 101 shown in the above- 
mentioned 1 St operation gestalt. 

[0066] In the liquid crystal equipment 102 concerning this operation gestalt, since it is formed so that 
the 2nd interlayer insulation film 284 may avoid pad formation field 201a, the 2nd interlayer insulation 
film 284 does not exist between the 2nd electric conduction film 272 and the 3rd electric conduction 
film 273 or between pad 221 adjoining comrades. Therefore, the 3rd electric conduction film 273 is 
formed so that the front face of the 2nd electric conduction film 272 may be covered, and only in the 
part of the thickness of the 2nd interlayer insulation film 284, the depth of the concave inside of the 3rd 
electric conduction film 273 becomes shallow. For this reason, since the adhesives 932 of ACF93 can be 
made to fully enter into the inside of the 3rd electric conduction film 273, the area of the part in contact 
with FPC9 in a pad 221 can fully be secured, and the same effectiveness as the 1st operation gestalt of 
the ability to make it flowing through a pad 221 and the metal lead wire 91 of FPC9 certainly through the 
flow particle 931 is acquired. 

[0067] The liquid crystal equipment concerning the <A-3:3rd operation gestalt>, next the 3rd operation 
gestalt of this invention is explained. In the above-mentioned 1st or 2nd operation gestalt, the 
configuration which the 2nd interlayer insulation film 284 becomes from a monolayer was illustrated. On 
the other hand, the liquid crystal equipment concerning this operation gestalt takes the configuration 
which the 2nd interlayer insulation film 284 becomes from two or more layers. 

[0068] Drawing 8 is the sectional view showing an about 24 TFT [ which was formed in the viewing area 
among the active-matrix substrates 20 ] (for pixels) configuration. As shown in this drawing, in the liquid 
crystal equipment concerning this operation gestalt, the reflecting layer 29 which consists of an 
ingredient which has light reflex nature, such as aluminum and silver, is formed between the 2nd 
interlayer insulation film 284 and the pixel electrode 23. It reflects on the front face of the reflecting 
layer 29 concerned, outgoing radiation of the outdoor daylight which carried out incidence from the 
bottom of this configuration and the opposite substrate 30 side, such as sunlight and indoor illumination 
light, is carried out to the opposite substrate 30 side, and, thereby, the so-called reflective mold display 
is realized. Furthermore, in this operation gestalt, the 2nd interlayer insulation film 284 which intervenes 
between the 1 st interlayer insulation film 283 and the pixel electrode 23 consists of two-layer [ of 
bottom insulating-layer 284a located in the 1st interlayer insulation film 283 side concerned, and top 
insulating-layer 284b located in the pixel electrode 23 side ]. It is as follows when it explains in full detail. 
[0069] In this operation gestalt, the front face (namely, front face of top insulating-layer 284b) which 
touches a reflecting layer 29 among the 2nd interlayer insulation film 284 is the split face in which much 
detailed irregularity (illustration abbreviation) was formed. Therefore, the irregularity (namely, dispersion 
structure) reflecting the split face concerned will be formed in the front face of the reflecting layer 29 
formed in the shape of a thin film on this split face. Consequently, since outgoing radiation of it is 
carried out to the opposite substrate 30 side after the incident light from the opposite substrate 30 side 
is moderately scattered about in the front face of the reflecting layer 29 concerned, it can avoid the 
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specular reflection in the reflecting layer 29 front face concerned, and can secure the large angle of 
' visibility. And in this operation gestalt, in order to carry out surface roughening of the front face of the 
2nd interlayer insulation film 284. the approach shown below is used. That is, while forming a resin layer 
. so that the 1st interlayer insulation film 283 with which the source electrode 243 etc. was formed may 
be covered first, while on the front face of an insulating layer concerned, etching removes many detailed 
parts in a viewing area alternatively, and bottom insulating-layer 284a which has irregularity is formed in 
a front face. Thus, the irregularity formed of etching does not serve as a smooth split face, but has the 
corner. Subsequently, top insulating-layer 284b is formed by applying a resin ingredient to the front face 
of this bottom insulating-layer 284a. Consequently, the front face of top insulating-layer 284b turns into 
a split face of the shape of smooth toothing reflecting the irregularity of the bottom insulating-layer 
284a front face formed previously. Thus, by forming a reflecting layer 29 on a smooth split face, the 
dispersion structure which had a good property in the front face of the reflecting layer 29 concerned 
can be formed. That is, in this operation gestalt, in order to form the reflecting layer which has a good 
dispersion property, a resin ingredient is applied twice, and is carried out and bottom insulating-layer 
284a and top insulating-layer 284b are formed in each of this process. 

[0070] Next, the configuration of the pad 221 of the liquid crystal equipment concerning this operation 
gestalt is explained. Drawing 9 (a) is the outline sectional view showing the configuration of each pad 
221, and drawing 9 (b) is the sectional view showing the condition of having joined the active-matrix 
substrate 20 and FPC9. The 2nd interlayer insulation film 284 which consists of two-layer [ of bottom 
insulating-layer 284a and top insulating-layer 284b ] is formed so that not only a viewing area but the 
overhang field 201 may be reached. However, top insulating-layer 284b of these is prepared in the field 
except pad formation field 201a which consists of a field in which a pad 221 is formed, and a surrounding 
field of the pad 221 concerned, and border field 201b from the pad formation field 201a concerned to the 
border of the active-matrix substrate 20. For this reason, top insulating-layer 284b has not appeared in 
drawing 9 (a) and (b). As shown in drawing 9 (a) and (b), one of these and bottom insulating-layer 284a 
are formed so that it may result also in pad formation field 201a and border field 201b. And aperture 
273a is formed in the field corresponding to a pad 221 among bottom insulating-layer 284a. Since the 
3rd electric conduction film 273 which constitutes a pad 221 is formed so that the bottom insulating- 
layer 284a concerned may be covered, it carries out field contact with the 2nd electric conduction film 
272 through aperture 273a. 

[0071] Thus, in the liquid crystal equipment concerning this operation gestalt, only bottom insulating- 
layer 284a is formed between pad 221 adjoining comrades and between the 2nd electric conduction film 
272 and the 3rd electric conduction film 273, and top insulating-layer 284b is not formed. For this 
reason, only the part of the thickness of top insulating-layer 284b can make thin the depth of the 
concave inside of the 3rd electric conduction film 273. Consequently, as shown in drawing 9 (b), 
adhesives 932 can fully be spread over the inside of the 3rd electric conduction film 273, and the whole 
front face of the 3rd electric conduction film 273 can be used for junction to FPC9. Thereby, like the 
liquid crystal equipment applied to the above-mentioned 1 st or 2nd operation gestalt also in the liquid 
crystal equipment concerning this operation gestalt, the area of the part in contact with FPC9 in a pad 
221 can fully be secured, and the effectiveness of the ability to make it flowing through a pad 221 and 
the metal lead wire 91 of FPC9 certainly through the flow particle 931 is acquired. 

[0072] With reference to the <A-4:4th operation gestalt>, next drawing 10 , the liquid crystal equipment 
104 concerning the 4th operation gestalt of this invention is explained. In the 1st operation gestalt 
mentioned above, the liquid crystal equipment 101 with which the scanning-line drive circuit 211 and the 
data-line drive circuit 212 were directly formed on the active-matrix substrate 20 was illustrated (refer 
to drawing 1 ). On the other hand, in the liquid crystal equipment 104 concerning this operation gestalt, 
as shown in drawing 10 , the drive circuit is not formed on the active-matrix substrate 20. That is, in 
this operation gestalt, IC chip which the circuit board was joined to the edge which should be joined to 
the active-matrix substrate 20 among FPC9 by the edge of the opposite side, and carried the scanning- 
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line drive circuit and the data-line drive circuit on this circuit board is mounted. Thus, in this operation 
^ gestalt. since a driving signal is given from the drive circuit prepared outside to each scanning line and 
each data line, the pad 222 of the number of the scanning line and the data lines and the same number 
is formed in the active-matrix substrate 20. Therefore, as shown in drawing 10 . the pad 222 of liquid 
crystal equipment 104 is numerous as compared with the pad 221 of the liquid crystal equipment 101 
shown in drawing 1 , and spacing of pad 222 comrades is narrow. In addition, below, when distinguishing 
the pad (namely, pad 221 shown in drawing 1 ) in the liquid crystal equipment with which the drive circuit 
was directly formed on the active-matrix substrate 20. and especially the pad (namely, pad 222 shown in 
drawing 4 ) in the liquid crystal equipment with which the drive circuit was prepared outside, while 
writing a "large pad", a "small pad" shall be written. [ the former ] [ the latter ] 
[0073] Drawing 1 1 (a) is the outline sectional view showing about 222 pad [ of the liquid crystal 
equipment 104 concerning this operation gestalt ] structure, and drawing 1 1 (b) is the sectional view 
showing the condition of having connected the active-matrix substrate 20 and FPC9. As shown in these 
drawings, about 222 pad [ in this operation gestalt ] layer structure is the above-mentioned 1 st 
operation gestalt and the same structure. That is, the 3rd electric conduction film 273 which is formed 
from the same layer as the pixel electrode 23, and constitutes a pad 222 flows with the 2nd electric 
conduction film 272 which consists of the same layer as the source electrode 243 (or 253 or 263), and 
the 1st electric conduction film 271 which consists of the same layer as the gate electrode 242 (or 252 
or 262). And the 2nd interlayer insulation film 284 which intervenes between the source electrode 243 
and the pixel electrode 23 in a viewing area is formed so that pad formation field 201a and border field 
201b may be avoided. However, in this operation gestalt, since spacing of pad 222 adjoining comrades 
and the width of face of the pad itself [ each ] are narrow as mentioned above, aperture 272a formed in 
the 1st interlayer Insulation film 283 corresponding to each pad 222 also has a small area. Therefore, the 
front face of the 2nd electric conduction film 272 which entered into the aperture 272a concerned 
becomes in general flat. Consequently, if it compares with the 3rd electric conduction film 273 shown in 
above-shown drawing 3 , the front face of the 3rd electric conduction film 273 formed so that the 2nd 
electric conduction film 272 might be covered will become in general flat a clear passage. Therefore, 
when the active-matrix substrate 20 and FPC9 are Joined, as shown in drawing 1 1 (b), the metal lead 
wire 91 of FPC9 concerned will contact the whole front face of the 3rd electric conduction film 273, and 
will flow. 

[0074] Thus, in this operation gestalt, since it is formed like the above-mentioned 1st operation gestalt 
so that the 2nd interlayer insulation film 284 may avoid pad formation field 201a and border field 201b. 
as shown in drawing 1 1 (a), the 2nd interlayer insulation film 284 does not exist between pad 222 
adjoining comrades or between the 2nd electric conduction film 272 and the 3rd electric conduction film 
273. Consequently, since the front face of the 3rd electric conduction film 273 can be made in general 
flat, although spacing of pad 222 comrades and the width of face of each pad 222 are narrow, the area 
of the 3rd electric conduction film 273 which can be used for contact to the metal lead wire 91 of FPC9 
is fully securable. Therefore, it can be made to flow through a pad 222 and the metal lead wire 91 of 
FPC9 certainly through the flow particle 931, and the defective continuity between both can be 
prevented effectively. Moreover, since the 3rd electric conduction film 273 is formed so that the front 
face of the 2nd electric conduction film 272 may be covered, a flow with the 2nd electric conduction film 
272 and the 3rd electric conduction film 273 becomes a much more positive thing. 

[0075] The <A-5:5th operation gestalt>, next drawing 12 are the top views showing the configuration of 
the liquid crystal equipment 105 concerning the 5th operation gestalt of this invention. As shown in this 
drawing, this liquid crystal equipment 105 is the point established so that the 2nd interlayer insulation 
film 284 may avoid only pad formation field 201a, and differs in the liquid crystal equipment 104 (refer to 
drawing 10 ) concerning the above-mentioned 4th operation gestalt which takes the configuration from 
which the 2nd interlayer insulation film 284 was removed over the field of the both sides of pad 
formation field 201a and border field 201b. 
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[0076] In this operation gestalt. since it is formed so that the 2nd interlayer insulation film 284 may 
^ avoid pad formation field 201a, the 2nd interlayer insulation film 284 does not exist between the 2nd 
electric conduction film 272 and the 3rd electric conduction film 273 or between pad 222 comrades. 
Consequently, it can be made a in general flat configuration the same with the front face of the 3rd 
electric conduction film 273 formed so that the front face of the 2nd electric conduction film 272 might 
be covered having been shown in above-shown drawing 1 1 R> 1 (a) and (b). Therefore, since the whole 
front face of the 3rd electric conduction film 273 can be used for contact to the metal lead wire 91 of 
FPC9, although spacing of pad 222 comrades and the width of face of pad 222 each itself are narrow, 
the area of the 3rd electric conduction film 273 which can be used for contact to the metal lead wire 91 
is fully securable. Therefore, it can be made to flow through a pad 222 and the metal lead wire 91 of 
FPC9 certainly through the flow particle 931. and the defective continuity between both can be 
prevented. 

[0077] The liquid crystal equipment concerning the <A-6:6th operation gestalt>, next the 6th operation 
gestalt of this invention is explained. Although the liquid-crystal equipment concerning this operation 
gestalt be common to the liquid-crystal equipment showed in the above-mentioned 3rd operation gestalt 
in that the 2nd interlayer insulation film 284 consist of two-layer [ of bottom insulating-layer 284a and 
top insulating-layer 284b ] , since a scanning-line drive circuit and a data-line drive circuit be prepare 
outside . there be many pads 222 as compared with the liquid-crystal equipment showed in the 3rd 
operation gestalt concerned , and spacing of pad 222 comrades be narrow . 

[0078] Drawing 1 3 (a) is the outline sectional view showing the configuration of the liquid crystal 
equipment concerning this operation gestalt, and drawing 13 (b) is the sectional view showing the 
condition that the active-matrix substrate 20 and FPC9 were connected. As shown in these drawings, 
about 222 pad [ in this operation gestalt ] layer structure is the same as that of what was shown in the 
above-mentioned 3rd operation gestalt. That is, although the 2nd interlayer insulation film 284 is formed 
so that not only a viewing area but the overhang field 201 may be reached, as shown in drawing 13 (a) 
and (b), top insulating-layer 284b is prepared in the field except pad formation field 201a which consists 
of a field in which a pad 222 is formed, and a surrounding field of the pad 222 concerned, and border 
field 291b from the pad formation field 201a concerned to the border of the active-matrix substrate 20 
among the 2nd interlayer insulation film 284 concerned. On the other hand, while bottom insulating-layer 
284a is formed so that it may result also in pad formation field 201a and border field 201b, the 2nd 
electric conduction film 272 and the 3rd electric conduction film 273 contact through aperture 273a 
prepared in the field corresponding to a pad 222 among the bottom insulating-layer 284a concerned, in 
this case, the collar which is the cross-sectional-view concave which becomes large the shape of a 
taper toward a bottom side to an opening side, and is located on the field of bottom insulating-layer 
284a as the 3rd electric conduction film 273 is shown in drawing 13 (a) and (b) — it has the ground 
plane 2731 of a **. 

[0079] Thus, in this operation gestalt, only bottom insulating-layer 284a is formed between the 2nd 
electric conduction film 272 and the 3rd electric conduction film 273 and between pad 222 comrades, 
and top insulating-layer 284b is not formed. For this reason, only the part of the thickness of top 
insulating-layer 284b can make thin the depth of the concave inside of the 3rd electric conduction film 
273. For this reason, since the adhesives 932 of FPC9 can fully be spread over the inside of the 3rd 
electric conduction filrn 273 as shown in drawing 13 (b), the whole front face of the 3rd electric 
conduction film 273 can be used for junction to FPC9. Moreover, since the depth from the bottom side 
of the 3rd electric conduction film 273 to an opening side is shallow, the difference of the bore by the 
side of the bottom of the 3rd electric conduction film 273 and the bore by the side of opening becomes 
small. Consequently, although spacing of pad 222 comrades is narrow, the area of the ground plane 2731 
of the 3rd electric conduction film 273 which can be used for contact to FPC9 is fully securable. 
Therefore, also in this liquid crystal equipment, the area of the part in contact with FPC9 in a pad 222 
can fully be secured, it can be made to flow through a pad 222 and the metal lead wire 91 of FPC9 
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certainly through the flow particle 931, and the defective continuity between both can be prevented 
- effectively. 

[0080] By the way. in the above-mentioned 3rd or 6th operation gestalt. although the case where top 
. insulating-layer 284b was formed among the 2nd interlayer insulation film 284 so that pad formation field 
201a and border field 201b may be avoided was assumed, top insulating-layer 284b does not necessarily 
need to be formed so that these fields may be avoided. That is, while forming bottom insulating-layer 
284a contrary to the above-mentioned example so that pad formation field 201a and border field 201b 
may be avoided, top insulating-layer 284b may be formed so that both fields may be reached. In order to 
- form the dispersion structure of a reflecting layer 29, when forming the 2nd interlayer insulation film 284 
from two-layer [ of bottom insulating-layer 284a and top insulating-layer 284b ], it can say that it is 
more desirable rather to form bottom insulating-layer 284a so that pad formation field 201a and border 
field 201b may be avoided. The reason is as follows. That is, after forming detailed irregularity by 
removing alternatively the resin layer front face used as bottom insulating-layer 284a as illustrated in 
the above-mentioned 3rd operation gestalt in making the front face (front face of top insulating-layer 
284b) of the 2nd interlayer insulation film 284 into a split face, it is possible to take the approach of 
forming top insulating-layer 284b on this field. If the field corresponding to pad formation field 201a and 
border field 201b is removed among the bottom insulating-layer 284a concerned to removing 
alternatively the front face of bottom insulating-layer 284a, and coincidence when this approach is taken 
As compared with the case where a part of top insulating^layer 284b is removed, the process which it 
became independent of only for removing the part corresponding to pad formation field 201 a and border 
field 201b among insulating layers can become unnecessary, and the manufacture process can be 
simplified. 

[0081] Moreover, in the above-mentioned 3rd or 6th operation gestalt, although the case where the 2nd 
interlayer insulation film 284 was formed from two-layer was illustrated, the number of the layers which 
constitute the 2nd interlayer insulation film 284 concerned is not restricted to this. What is necessary is 
to just be formed so that some [ other ] layers may also reach the field concerned while the 2nd 
interlayer insulation film 284 consists of two or more layers and it is formed in short so that some layers 
of them may avoid pad formation field 201a (or both sides of pad formation field 201a and border field 
201b). 

[0082] The configuration of the liquid crystal equipment concerning the <A-7:7th operation gestalt>, 
next the 7th operation gestalt of this invention is explained. In the above-mentioned 3rd operation 
gestalt, aperture 273a was formed over most fields corresponding to a pad 221 among some layers 
(bottom insulating-layer 284a) of the 2nd interlayer insulation film 284 formed so that it might result in 
pad formation field 201a, and the configuration which the 2nd electric conduction film 272 and the 3rd 
electric conduction film 273 contact through the aperture 273a concerned was illustrated. On the other 
hand, while the liquid crystal equipment concerning this operation gestalt is formed so that top 
insulating-layer 284b may result also in pad formation field 201a among the 2nd interlayer insulation film 
284, it has the composition that two or more aperture 273a was prepared in the field corresponding to 
the 3rd electric conduction film 273 among the top insulating-layer 284b concerned. 
[0083] Drawing 1 4 (a) is the top view showing an about 221 pad [ of the liquid crystal equipment 
concerning this operation gestalt ] configuration, and this drawing (b) is a B-B' **** sectional view in (a). 
While being formed in this operation gestalt so that bottom insulating-layer 284a may avoid pad 
formation field 201a among the 2nd interlayer insulation film 284 as shown in drawing 1414 (a), top 
insulating-layer 284b is formed also in pad formation field 201a, and covers the 2nd electric conduction 
film 272. And in the field corresponding to a pad 221, aperture 273a of plurality (it sets in this operation 
gestalt and they are nine pieces) is prepared among top insulating-layer 284b. Since the 3rd electric 
conduction film 273 which constitutes a pad 221 is formed so that this top insulating-layer 284b may be 
covered, some of 3rd electric conduction film 273 concerned enters into the above-mentioned aperture 
273a, and it contacts the 2nd electric conduction film 272. furthermore, in this operation gestalt, two or 
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more aperture 273a prepared in top insulating-layer 284b corresponding to one pad 221 is distributed in 
• general equally over the inside of the field corresponding to the pad 221 concerned, without inclining 
toward the part in the field concerned namely,. 

[0084] Moreover, in this operation gestalt, the magnitude of aperture 273a prepared in top insulating- 
layer 284b is selected corresponding to the path of the flow particle 931 for making it flow through the 
3rd electric conduction film 273 and the metal lead wire 91 of FPC9. As shown in drawing 14 (b). 
specifically, the magnitude of each aperture 273a is selected so that the above-mentioned flow particle 
931 may get into the hollow formed in the front face of the 3rd electric conduction film 273 
corresponding to each aperture 273a. Furthermore, in this operation gestalt, as shown in drawing 1 4 (b), 
the magnitude of the aperture 273a concerned is selected so that the whole flow particle 931 does not 
enter the above-mentioned hollow completely, but only the part may get into the hollow concerned and 
may be crowded, namely, so that a part of flow particle 931 may project seen from the front face of the 
3rd electric conduction film 273. 

[0085] Thus, in this operation gestalt, since two or more aperture 273a estranged mutually is formed in 
the field corresponding to a pad 221 among top insulating-layer 284b, flattening of the front face of a 
pad 221 can be carried out over the large range. Therefore, since adhesives 932 can be easily spread all 
over a pad 221, it can be made to flow through a pad 221 and the metal lead wire 91 of FPC9 more 
certainly through the flow particle 931. 

[0086] Furthermore, in this operation gestalt, the magnitude of aperture 273a is selected so that the 
flow particle 931 for making it flow through a pad 221 and the metal lead wire 91 of FPC9 may get into 
the hollow of the 3rd electric conduction film 273. At the time of junction to the active-matrix substrate 
20 and FPC9, since the adhesives 932 softened with heating flow, in connection with this, it becomes 
easy to move the flow particle 931 here. However, as for the flow particle 931 which got into the hollow 
of the 3rd electric conduction film 273 as shown in drawing 14 (b). according to this operation gestalt. 
the location will be held in spite of a flow of the adhesives 932 concerned. Consequently, since the 
situation where the flow particle 931 which should be located between the pads 221 and the metal lead 
wire 91 used as the candidate for a flow will move with a flow of adhesives 932 is avoidable, both flow 
can be aimed at more certainly. Moreover, in this operation gestalt, since it is avoided that the whole 
flow particle 931 enters the hollow of the 3rd electric conduction film 273 completely, both flow is 
certainly achieved also from this viewpoint. 

[0087] In addition, in this operation gestalt, although the liquid crystal equipment with which the 
scanning-line drive circuit 21 1 and the data-line drive circuit 212 are directly formed in the active- 
matrix substrate 20, and are equipped with the large pad 221 was illustrated, these drive circuits are 
prepared outside and can take the same configuration also in liquid crystal equipment equipped with the 
small pad 222. Namely, what is necessary is just to consider as the configuration shown in drawing 1 5 (a) 
and (b) in this case. In addition, it is desirable to select the magnitude of aperture 273a according to the 
magnitude of the flow particle 931 also in this case. 

[0088] The liquid crystal equipment concerning the <A-8:8th operation gestalt>, next the 8th operation 
gestalt of this invention is explained. Drawing 16 (a) is the top view showing the configuration near the 
pad of the liquid crystal equipment concerning this operation gestalt. and this drawing (b) is a D-D' **** 
sectional view in (a). In addition, in drawing 1 6 (a) and (b), a scanning-line drive circuit and a data-line 
drive circuit are prepared outside, and liquid crystal equipment equipped with the small pad is illustrated. 
[0089] In the above-mentioned 7th operation gestalt, the configuration over which two or more aperture 
273a formed in top insulating-layer 284b is distributed equally [ abbreviation ] in the field corresponding 
to a pad 221 was taken. On the other hand, in this operation gestalt. as shown in drawing 16 (a) and (b). 
two or more aperture 273a is unevenly distributed in a specific part among the fields corresponding to a 
pad 222. Two or more aperture 273a is formed so that it may be unevenly distributed near [ which is on 
the field of top insulating-layer 284b, and specifically counters among the fields of the shape of an 
abbreviation rectangle corresponding to a pad 222 ] the two sides (shorter side). In addition, in drawing 
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16 (a) and (b), the case where four aperture 273a is formed near the two above-mentioned sides. 
- respectively is illustrated. In addition, in this operation gestalt. aperture 273a is formed also near the 
center section of the field corresponding to a pad 222. Also when this configuration is taken, the same 
effectiveness as the above-mentioned 7th operation gestalt is acquired. In addition, also in this 
operation gestalt, it is desirable to select the magnitude .of aperture 273a according to the magnitude of 
the flow particle 931. 

[0090] With reference to the <A-9:9th operation gestalt> next drawing 1 7 (a), and (b). the liquid crystal 
equipment concerning the 9th operation gestalt of this invention is explained. In the liquid crystal 
equipment concerning the 3rd operation gestalt shown in above-shown drawing 9 , the configuration 
which flows through aperture 272a by which the 1st electric conduction film 271 and the 2nd electric 
conduction film 272 were formed in the 1st interlayer insulation film 283 was illustrated. On the other 
hand, in this operation gestalt. as shown in drawing 17 (a) and (b), aperture 272a is not formed in the 1st 
interlayer insulation film 283. Therefore, the 1st interlayer insulation film 283 intervenes between the 1st 
electric conduction film 271 and the 2nd electric conduction film 272, and both the electric conduction 
film has not flowed. 

[0091] Moreover, while being formed so that the 2nd interlayer insulation film 284 in this operation 
gestalt may consist of two-layer [ of bottom insulating-layer 284a and top insulating-layer 284b ], 
among these bottom insulating-layer 284a may avoid pad formation field 201a, top insulating-layer 284b 
is formed also in pad formation field 201a. However, among top insulating-layer 284b, as shown in 
drawing 1 7 (b), aperture 273a is formed in the field corresponding to each pad 222 over the most. Since 
the 3rd electric conduction film 273 is formed on the field of the 2nd interlayer insulation film 284, it 
carries out field contact through the aperture 273a concerned at the 2nd electric conduction film 272. 
Furthermore, as shown in drawing 17 (b), as for aperture 273a of top insulating-layer 284b. the inner 
circumference edge is located inside the periphery edge of the 2nd electric conduction film 272. If it 
puts in another way, the periphery edge of the 2nd electric conduction film 272 is covered with top 
insulating-layer 284b. When this configuration is taken, it can suppress that the 2nd electric conduction 
film 272 exfoliates from the 1st interlayer insulation film 283 in the periphery edge. Therefore, the 
situation where originate in the moisture which invaded from both exfoliation part, and the 2nd electric 
conduction film 272 concerned corrodes can be prevented. 

[0092] In addition, in this operation gestalt, the 1st electric conduction film 271 covered with the 1st 
interlayer insulation film 283 is formed in the field inside the inner circumference edge in aperture 273a 
of top insulating-layer 284b. That is, the 1st electric conduction film 271 laps with top insulating-layer 
284b over the whole seen from a direction perpendicular to the substrate side of the active-matrix 
substrate 20. Here, when the configuration with which it laps near the periphery edge of the 1st electric 
conduction film 271 near the inner circumference edge of top insulating-layer 284b is taken, the height 
of the front face near [ in the top insulating-layer 284b concerned ] the inner circumference edge 
becomes high by the thickness of the 1st electric conduction film 271. On the other hand, according to 
this operation gestalt, since top insulating-layer 284b laps with the 1st electric conduction film 271, as 
compared with the above-mentioned case, only the part of the thickness of the 1st electric conduction 
film 271 can make low the height of the front face of top insulating-layer 284b. On the other hand, since 
the 1st electric conduction film 271 is formed in the 3rd electric conduction film 273 bottom (active- 
matrix substrate 20 side), as compared with that case where the 1st electric conduction film 271 
concerned is not formed, as for the height of 3rd electric conduction film 273 front face, only the part of 
the thickness of the 1st electric conduction film 271 becomes high. Thus, according to this operation 
gestalt, since the height of the front face of the 3rd electric conduction film 273 is highly maintainable 
by the thickness of the 1st electric conduction film 271 while stopping low the height of the front face 
of top insulating-layer 284b, the level difference produced among both front faces can be made small. 
Therefore, when joining the active-matrix substrate 20 and FPC9, the adhesives 932 of FPG9 concerned 
can be spread over the whole surface of the 3rd electric conduction film 273. Consequently, while the 
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active-matrix substrate 20 and FPC are joined more certainly, it can be made to flow through a pad 222 

• and the metal lead wire 91 certainly through the flow particle 931. 

[0093] The liquid crystal equipment concerning the <A-10:10th operation gestalt>, next the 10th 

. operation gestalt of this invention is explained. In the above 1st and 2 operation gestalten, the 

configuration which removes completely the 2nd interlayer insulation film 284 in pad formation field 201a 
was taken. In this case, the periphery edge which resulted on the field of the 1st interlayer insulation 
film 283 among the 2nd electric conduction film 272 is covered only with the 3rd electric conduction film 
273 so that clearly also from drawing 3 . For this reason, in case patterning of the 3rd electric 
conduction film 273 is carried out in a manufacture process depending on the case, the part near the 
periphery edge is removed by coincidence according to electric erosion among the 2nd electric 
conduction film 272 concerned, or the 2nd electric conduction film 272 concerned exfoliates from the 
1st interlayer insulation film 283 in a periphery edge, and the situation where moisture permeates among 
both and the 2nd electric conduction film 272 concerned corrodes may happen. This operation gestalt is 
based on the viewpoint of suppressing this situation effectively. 

[0094] Drawing 18 (a) is the top view showing an about 222 pad [ of the liquid crystal equipment 
concerning this operation gestalt ] configuration, and this drawing (b) is a P-P' **** sectional view in (a). 
As shown in this drawing, although the liquid crystal equipment concerning this operation gestalt is 
common in the above-mentioned 1 st or 2nd operation gestalt at the point currently formed so that all of 
the 2nd interlayer insulation film 284 may avoid pad formation field 201a, the periphery edges of the 2nd 
electric conduction film 272 located on the field of the 1st interlayer insulation film 283 differ at the 
point covered with the protection insulating layer 285. This protection insulating layer 285 is formed on 
the field of the 1st interlayer insulation film 283 with insulating matter, such as SiN. As the 3rd electric 
conduction film 273 which constitutes a pad 222 is shown in drawing 18 (b), the field near the periphery 
edge will be located on the field of the protection insulating layer 285. That is, in the liquid crystal 
equipment concerning the 9th operation gestalt shown in above-shown drawing 1 7 (b), among the 2nd 
interlayer insulation film 284, by top insulating-layer 284b, although the wrap configuration was taken, 
the periphery edge of the 2nd electric conduction film 272 In this operation gestalt, it replaces with this 
top insulating-layer 284b. the protection insulating layer 285 is formed separately, and it has wrap 
composition in the periphery edge of the 2nd electric conduction film 272 by this. 

[0095] In the process shown in drawing 6 (b), after this protection insulating layer 285 removes the part 
in pad formation field 201a for the whole surface of the active-matrix substrate 20 among the 2nd 
interlayer insulation film 284 of a wrap, the 2nd electric conduction film 272 is formed before the 
process (process shown in drawing 6 (c)) which forms the 3rd electric conduction film 273 of a wrap. 
That is, the protection insulating layer 285 of the configuration mentioned above is formed by forming 
the thin film which consists of SiN etc. after the process shown in drawing 6 (b), so that the whole 
surface of the active-matrix substrate 20 may be covered, and carrying out patterning of this thin film 
using a photolithography or the technique of etching. In addition, although it may be formed covering the 
whole substrate side of the active-matrix substrate 20, this protection insulating layer 285 will be 
considered that it is desirable to be formed only in pad formation field 201a if thin shapeHzation of liquid 
crystal equipment etc. is taken into consideration. 

[0096] As explained above, according to this operation gestalt. the same effectiveness as the above- 
mentioned 2nd operation gestalt can be acquired. In addition, since according to this operation gestalt 
the protection insulating layer 285 is formed so that the periphery edge located on the field of the 1st 
interlayer insulation film 283 among the 2nd electric conduction film 272 may be covered, The part near 
the periphery edge is removed by coincidence according to an electric corrosion among the 2nd electric 
conduction film 272 concerned in the case of 3rd electric conduction film 273 patterning, or Since the 
situation where the 2nd electric conduction film 272 concerned exfoliates from the 1st interlayer 
insulation film 283 in a periphery edge, and moisture etc. infiltrates into this clearance can be 
suppressed, the dependability of liquid crystal equipment can be raised more. 
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[0097] The configuration of the liquid crystal equipment concerning the <A-1 1:11th operation gestalt>, 
- next the 1 1th operation gestalt of this invention is explained. This liquid crystal equipment differs from 
the liquid crystal equipment applied to the above-mentioned 10th operation gestalt in that the 2nd 
electric conduction film 272 and the 3rd electric conduction film 273 flow through two or more aperture 
272a prepared in the 1st interlayer insulation film 283. 

[0098] Here, drawing 19 (a) is the top view showing an about 222 pad [ of the liquid crystal equipment 
concerning this operation gestalt ] configuration, and this drawing (b) is a G-G' **** sectional view in (a). 
In the above-mentioned 10th operation gestalt, it considered as the configuration in which the 1st 
electric conduction film 271 and the 2nd electric conduction film 272 carry out field contact through 
aperture 272a prepared over most fields corresponding to a pad 222 among the 1 st interlayer insulation 
film 283. On the other hand, in this operation gestalt, as shown in drawing 19 (a) and (b), while the 1st 
electric conduction film 271 is covered with the 1st interlayer insulation film 283 over the most, the 1st 
electric conduction film 271 and the 2nd electric conduction film 272 flow through two or more aperture 
272a prepared in the field corresponding to a pad 222 among the 1st interlayer insulation film 283 
concerned. In drawing 19 (a) and (b), the case where two aperture 272a is formed in the field 
corresponding to one pad 222 among the 1st interlayer insulation film 283 is illustrated. In addition, the 
point that the protection insulating layer 285 is formed so that the periphery edge located on the field of 
the 1st interlayer insulation film 283 among the 2nd electric conduction film 272 may be covered is the 
same as the above-mentioned 1 0th operation gestalt. 

[0099] Also in this operation gestalt which takes this configuration, the same effectiveness as the 
above-mentioned 10th operation gestalt is acquired. Furthermore, in this operation gestalt, since the 1st 
interlayer insulation film 283 is formed over most fields corresponding to a pad 222 while being able to 
hold down resistance low by making it flow through the 1st electric conduction film 271 and the 2nd 
electric conduction film 272, flattening of the front face of the 3rd electric conduction film 273 which 
constitutes a pad 222 can be carried out. For example, in the liquid crystal equipment concerning the 
10th operation gestalt shown in above-shown drawing 18 (b), although the level difference corresponding 
to the thickness of the 1st interlayer insulation film 283 is formed between a center section and the 
periphery section of the 3rd electric conduction film 273, as shown in drawing 19 (b), this level 
difference is not produced according to this operation gestalt. Therefore, since most 3rd electric 
conduction film 273 front faces can be used for connection with the metal lead wire 91, the defective 
continuity between both can be obstructed effectively. 

[0100] The configuration of the liquid crystal equipment concerning the <A-12:12th operation gestalt>, 
next the 12th operation gestalt of this invention is explained. Although this liquid crystal equipment is 
common to the liquid crystal equipment shown in the above-mentioned 10th or 1 1th operation gestalt 
with the point that the protection insulating layer 285 is formed so that the periphery edge located on 
the field of the 1st interlayer insulation film 283 among the 2nd electric conduction film 272 may be 
covered, it differs in that aperture 272a is not prepared in the 1st interlayer insulation film 283. 
[0101] Drawing 20 (a) is the top view showing an about 222 pad [ of the liquid crystal equipment 
concerning this operation gestalt ] configuration, and this drawing (b) is a H-H' ^^^^ sectional view in (a). 
As shown in this drawing, in this operation gestalt, the 1st electric conduction film 271 is covered with 
the 1st interlayer insulation film 283 over the whole surface, and it has not flowed in the 2nd electric 
conduction film 272 prepared on the field of the 1st interlayer insulation film 283 concerned. 
Furthermore, the 1st electric conduction film 271 covered with the 1st interlayer insulation film 283 is 
formed in the field inside the inner circumference edge (namely, edge along the periphery edge of the 
2nd electric conduction film 272) of the protection insulating layer 285. Conversely, if it says, the 
protection insulating layer 285 is formed outside the periphery edge of the 1st electric conduction film 
271. That is, seen from the direction perpendicular to the substrate side of the active-matrix substrate 
20, the 1st electric conduction film 271 is formed so that it may not lap with the protection insulating 
layer 285 over the whole. 
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[0102] When this configuration is taken, only the part in which the 1st electric conduction film 281 is not 
• formed can stop the height of the front face of the protection insulating layer 285 concerned [ near / in 
which the protection insulating layer 285 was formed / the periphery section of a pad 222 ]. On the 
other hand, [ near the center section of a pad 222 ], although the protection insulating layer 285 is not 
formed, only the part in which the 1st electric conduction film 281 is formed can maintain highly the 
height of the front face of the 3rd electric conduction film 273. Thus, according to this operation gestalt, 
it can suppress that a level difference is formed between the periphery section of a pad 222, and a 
center section, and flattening of the field near the pad 222 concerned can be carried out. As especially 
shown in drawing 20 (b), thickness of the 1st electric conduction film 271 and thickness of the 
protection insulating layer 285 can be made into the flat field which does not almost have a level 
difference in abbreviation identitas, then an about 222-pad field. 

[0103] As explained above, since flattening of the about 222-pad field can be carried out, according to 
this operation gestalt, as compared with the case where a level, difference is between the front face in 
the periphery section of a pad 222, and the front face in a center section, a pad 222 and the metal lead 
wire 91 concerned can be connected more certainly (for example, when shown in drawing 3 ). As 
mentioned above, this effectiveness shows up notably by the case where thickness of the 1st electric 
conduction film 271 and thickness of the protection insulating layer 285 are made into abbreviation 
identitas. 

[01 04] <B: Although 1 operation gestalt of this invention was explained more than modification >, the 
above-mentioned operation gestalt is instantiation to the last, and can add various deformation to the 
above-mentioned operation gestalt in the range which does not deviate from the meaning of this 
invention. As a modification, the following can be considered, for example. 

[0105] <B-1 : although the case where some or all of the 2nd interlayer insulation film 284 was formed 
in the modification 1> above 7th thru/or the 12th operation gestalt so that only pad formation field 201a 
may be removed was illustrated As shown in the above-mentioned 1st or 4th operation gestalt, some or 
all of the 2nd interlayer insulation film 284 concerned may be made to be formed so that not only pad 
formation field 201a but border field 201b may be avoided. Moreover, although the liquid crystal 
equipment which a scanning-line drive circuit and a data-line drive circuit are prepared outside, and is 
equipped with a small pad in the 9th thru/or the 12th operation gestalt was illustrated As shown in the 
above 1st thru/or the 3rd operation gestalt, even if it is in the liquid crystal equipment with which a 
scanning-line drive circuit and a data-line drive circuit are directly formed on the active-matrix 
substrate 20, and are equipped with a large pad. it cannot be overemphasized that the same 
configuration is employable. 

[0106] <B-2: In modification 2> above-mentioned each operation gestalt, each component, i.e.. the 1st. 
thru/or the 3rd electric conduction film, and the 1st and 2nd interlayer insulation films of pad 221 (or 
222) near were formed in the formation process and coincidence of TFT. Although there is an advantage 
that the fall of productivity is avoidable since it is not necessary to perform independently the 
manufacture process in connection with a pad 221 as mentioned above when this manufacture process 
is used, it is not necessary to necessarily carry out like this, and the component in connection with a 
pad 221 may be formed in a process separate from TFT. 

[0107] <B-3: In modification 3> above-mentioned each operation gestalt, although the case where this 
invention was applied to liquid crystal equipment using liquid crystal as electrooptic material was 
illustrated, the electro-optic device which can apply this invention is not restricted to this. That is, this 
invention is applicable also to various kinds of equipments which display according to the electro-optical 
effect of electrooptic material, such as EL display panel using the EL element as electrooptic material, 
and a plasma display panel using gas as electrooptic material. Thus, if it is the electro-optic device 
which takes the configuration equipped with the pad into which the signal which directs a display image 
is inputted on the substrate, regardless of how of the mode of other components, this invention is 
applicable. Moreover, this invention is applicable not only to an electro-optic device but a 
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semiconductor device. Also in this case, the area of the part in contact with FPC used for connection 
- with the exterior in a pad can fully be secured, and it can be made to flow through a pad and FPC 
concerned certainly through a flow particle. 

[0108] <C: Explain the electronic equipment using electronic equipment >. next the electro-optic device 
concerning this invention. 

[0109] <C-1:mobile mold Gomputer> The example which applied the electro-optic device concerning this 
invention to the display of the personal computer (the so-called notebook sized personal computer) of a 
portable mold first is explained. Drawing 21 (a) is the perspective view showing the configuration of this 
personal computer. As shown in this drawing, the personal computer 81 is equipped with the body 
section 812 equipped with the keyboard 81 1. and the display 813 which applied the electro-optic device 
concerning this invention. 

[0110] <C-2: Explain the example which applied portable telephone >, then the electro-optic device 
concerning this invention to the display of a portable telephone. Drawing 21 (b) is the perspective view 
showing the configuration of this portable telephone. As shown in this drawing, a portable telephone 82 
is equipped with the display 824 which applied the electro-optic device built over this invention with the 
ear piece 822 besides two or more manual operation buttons 821, and a speaker 823. 
[0111] In addition, the projector using the electro-optic device concerning the liquid crystal television, 
the video tape recorder of a viewfinder mold and a monitor direct viewing type, the car navigation 
equipment, the pager, the electronic notebook, the calculator, the word processor, the workstation, the 
TV phone, the POS terminal, the digital still camera, or this invention other than a portable telephone 
shown in the personal computer shown in drawing 21 (a) or this drawing (b) as electronic equipment 
which can apply the electro-optic device concerning this invention as a light valve etc. is mentioned. 
According to the electro-optic device concerning this invention, as mentioned above, since the 
defective continuity of the pad on a substrate and wiring (terminal) of mounting components can be 
obstructed, in the electronic equipment possessing this, it can prevent un-arranging [ which originates in 
this defective continuity and may be produced ], and high dependability can be secured. 
[0112] 

[Effect of the Invention] Since it is formed according to the electro-optic device concerning this 
invention so that the pad formation field where some or all of the 2nd interlayer insulation film consists 
of a field in which a pad should be formed, and a surrounding field of the pad concerned may be avoided 
as explained above, in case mounting components, such as FPC, are joined to a substrate, the area 
which can be used for the junction can fully be secured. Therefore, the defective continuity between 
wiring (terminal) and the pads of mounting components can be obstructed. 

[0113] Moreover, according to the manufacture approach of the electro-optic device of this invention, a 
pad and a thin film transistor can be formed in coincidence. Therefore, the electro-optic device which is 
equipped with TFT and defective continuity between mounting components and a pad cannot produce 
easily can be manufactured, maintaining productive efficiency equivalent to the manufacture approach of 
manufacturing the liquid crystal equipment which has general TFT without increasing a special process, 
in order to form a pad. 
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LThis document has been translated by computer. So the translation may not reflect the original 
- precisely. 

2.**** shows the word which can not be translated. 
, 3.1n the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] It is the top view showing the appearance configuration of the liquid crystal equipment 
concerning the 1st operation gestalt of this invention. 

[Drawing 2] It is the sectional view showing the configuration near [ which was formed in the viewing 
area of this liquid crystal equipment ] the TFT. 

[Drawing 3] (a) is the outline sectional view showing the configuration near the pad of this liquid crystal 
equipment, and (b) is the sectional view showing the condition of having connected a pad and FPC 
concerned. 

[Drawing 4] (a) Or (e) is the sectional view showing a part of manufacture process of this liquid crystal 
equipment. 

[Drawing 5] (a) Or (e) is the sectional view showing the process performed following the process shown 
in above-mentioned drawing 4 among the manufacture processes of this liquid crystal equipment. 
[Drawing 6] (a) Or (c) is the sectional view showing the process performed following the process shown 
in above-mentioned drawing 5 among the manufacture processes of this liquid crystal equipment. 
[Drawing 7] It is the top view showing the appearance configuration of the liquid crystal equipment 
concerning the 2nd operation gestalt of this invention. 

[Drawing 8] It is the sectional view showing the configuration near [ which was formed in the viewing 
area of the liquid crystal equipment concerning the 3rd operation gestalt of this invention ] the TFT. 
[Drawing 9] (a) is the sectional view showing the configuration near the pad of the liquid crystal 
equipment concerning the 3rd operation gestalt of this invention, and (b) is the sectional view showing 
the condition of having connected a pad and FPC concerned. 

[Drawing 10] It is the top view showing the appearance configuration of the liquid crystal equipment 
concerning the 4th operation gestalt of this invention. 

[Drawing 1 1] (a) is the sectional view showing the configuration near the pad of this liquid crystal 
equipment, and (b) is the sectional view showing the condition of having connected a pad and FPC 
concerned. 

[Drawing 1 2] It is the top view showing the appearance configuration of the liquid crystal equipment 
concerning the 5th operation gestalt of this invention. 

[Drawing 1 3] (a) is the sectional view showing the configuration near the pad of the liquid crystal 
equipment concerning the 6th operation gestalt of this invention, and (b) is the sectional view showing 
the condition of having connected a pad and FPC concerned. 

[Drawing 14] (a) is the top view showing the configuration near the pad of the liquid crystal equipment 
concerning the 7th operation gestalt of this invention, and (b) is a B-B* **** sectional view in (a). 
[Drawing 1 5] (a) is the top view showing the configuration near the pad of the liquid crystal equipment 
concerning other examples of the above-mentioned 7th operation gestalt, and (b) is a C-C **** 
sectional view in (a). 

[Drawing 1 6] (a) is the top view showing the configuration near the pad of the liquid crystal equipment 
concerning the 8th operation gestalt of this invention, and (b) is a D-D' **** sectional view in (a). 
[Drawing 1 7] (a) is the top view showing the configuration near the pad of the liquid crystal equipment 
concerning the 9th operation gestalt of this invention, and (b) is an E-E' **** sectional view in (a). 
[Drawing 1 8] (a) is the top view showing the configuration near the pad of the liquid crystal equipment 
concerning the 10th operation gestalt of this invention, and (b) is a F-F' **** sectional view in (a). 
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[Drawing 19] (a) is the top view showing the configuration near the pad of the liquid crystal equipnnent 
^ concerning the 1 1th operation gestalt of this invention, and (b) is a G-G* **** sectional view in (a). 

[Drawing 20] (a) is the top view showing the configuration near the pad of the liquid crystal equipment 
^ concerning the 12th operation gestalt of this invention, and (b) is a H-H' **** sectional view in (a). 
[Drawing 21] (a) is the perspective view showing the configuration of an exannple slack personal 
computer of the electronic equipment which applied the electro-optic device concerning this invention, 
and (b) is the perspective view showing the configuration of an example slack portable telephone of the 
electronic equipment which applied the electro-optic device concerning this invention. 
[Drawing 22] It is the top view showing the appearance configuration of conventional liquid crystal 
equipment. 

[Drawing 23] It is the sectional view showing the structure of pad ****** of this liquid crystal equipment. 
[Drawing 24] (a) is the perspective view showing the appearance configuration of a flexible printed 
circuit board (FPC). and (b) is the sectional view showing the configuration near the edge of the FPC 
concerned. 

[Drawing 25] It is the sectional view showing the condition of having connected FPC shown in the pad 
shown in drawing 23 at drawing 24 . 

[Drawing 26] It is the top view showing the appearance configuration of other conventional liquid crystal 
equipments. 

[Drawing 27] It is the sectional view showing the configuration near the pad of this liquid crystal 
equipment. 

[Drawing 28] It is the sectional view showing the condition of having connected FPC shown in the pad 
shown in drawing 27 at drawing 24 . 
[Description of Notations] 

101,102.104,105 .... Liquid crystal equipment (electro-optic device), 2 .. Active-matrix substrate 
(substrate). 201 .... An overhang field, 201a .. A pad formation field, 201b .. Border field, 221,222 .... A pad, 
23 A pixel electrode, 24, 25, 26 .. TFT, 242.252,262 .... A gate electrode, 243,253,263 .. Source 
electrode. 244.254 .... A drain electrode, 271 .. The 1st electric conduction film, 272 .. The 2nd electric 
conduction film. 272a, 273a .... An aperture, 273 .. The 3rd electric conduction film. 282 .. Gate dielectric 
film. 283 [ .. A top insulating layer, 29 / .. A reflecting layer, 30 / .. An opposite substrate. 9 / .. FPC 
(mounting components), 91 / .. Metal lead wire, 93 / .. ACF, 931 / .. A flow particle, 932 / 
Adhesives. ] .... The 1st interlayer insulation film, 284 .. The 2nd interlayer insulation film. 284a .. A 
bottom insulating layer, 284b 
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^nfc«»roP^7Lg|5^^UTHtfBm 2 i^milfC^Mb. 

1 5 ] niimm^<Dmiimt. mmm 3 mmm 

iz^-:>Tmt)n^mi$.^iziii^xmt^miz^in-t^ ;i t 
40 ^i^Witr^mi^-m 1 a sfc« 1 4 tcfE«©itm?t¥S 

[«;Ji]Si6] saiB^ISoMTLgpa. *SfE^3#«K 

\zjz-oxmt)n^mmf>^izm^-$n. ^^•Dmmm^(D^ 

*1tii<!:-rSi»*3«l 3*f::«l 4tCiE«<D«mjti^g 
Bo 

[W*5S17] mltBm3««KcD5-fe©'4^*a5ifi^{c 

ittT-5^*3Bi e>\z^m<r>m.n.%^mm, 

50 [«*]S181 WIEm3^«l^«. ^a)K[^^S:^bT 
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3 

:k^^i)m-&^rix\^^^z. t^wmtr^in^mi sis. 

1 9 ] nummKmt, mmm a mmmom^ 

mzidvx^tii-t^^oiz, t(D±^^tm^-^nxf^^ 
^z.t^^Wit-r^m^mi 8\zmm(Dmm.ytm'^m. 
[imm. 2 0 ] wiB^ 1 mm^mm(Do-^mitif^ 1 ^ 

2 1 ] MtB^ 1 mr^mmm\z{t. mmf^ 3 # 

mm\zMfB-t^mi^(Di^3^izt>rz-Drmtimiimm 
tte.nTii-5e:i:^£i!*mtT-5iS*J»2 0 

[g«^^ 2 2 ] Mia^ 1 mmt&mmzit. tamf^ 3 s 

rj.\,^V2 2(oii-rnd^icK«««^^^ss. 
[^*«2 4] wimmm\-yyi^7.^\zmm^nx. 

m%^^!mn\zmm^mat^mmmm^mm\^. 

B. 

mtmm(Dm±\zmht-^nxmmfB 1 #«^^&S5^ 1 
mmmmmt. mt^mimrBmmm<D®±izm^^n. 
mm^-^y \i\znm-r^m^^m-t^wi2mmmt. 
MiEm 1 mmmm'm<nm±\z$>^xmmny h**tj^fig$ 

^mi^^mfxmf$.^nrzm2mmmmmt. 
ti!^m2mmmtmmLx, wte/vy h*$r<«fiKi-sm3 



(3) 

:n-L.THfrfBm2»«lltltMUT. HtliB/t-y K^^ifiKT 

[W*]«2 8] mwL±(D/-^y \i^ii\-vxxti-^nrzm 

izwf^r^^2xmt. 

20 immmmm(Dm±\zm^-r^m3xmt. 

m^f^immmmm(Dm±\z. mmny Ktc^f^sT-ssi 

Tj^fig-r 5 xs t ^w-r ^ ^ t ^iit^i-r ^«M7t 

mz^^cxmm^A^-t?>m^^^mm<Dmm:^&x& 
30 sftiE/'?y h't;**«-rsgB5J-**-rsmi^«i^*tifB» 

izm^-r^^2i:mt. 

mw^y \^\zmt--r^^^=&^-r^m2mmm^m^^ 
immmmm(Dm±izm^-r^f^3xmt. 
m^m 1 mmmm.m(Dm±izmm<Dmmm>&mm i-xm 
2mmii&mm^m^-t^i:mx&r3x. m^m^<Dm» 

SK/vy \^<Dmmo:)m^tf}^^fj.^/'^y \^m^mm^m 
40 {^xm^r^-:&. m<Dmmm>s:mm/'^y \^i^0^mm^ 
^t5mmtzt)rz-:>xm^-r^m4xnt. 
mmii}i(Dmmmizm^^nrzm7i^%i^Lxmmm2m 
mmtmm-r^msmmm^mm/iy }itLxmss.r^ 

im^m 3 0 ] wiB«^7t^gs«. msmmm±\zm 

iItB^lXS«. mItB»IKh7>vX^<D^r-hl|So 

j^ist t =b {is^y- hit® tR-©^*^ etaiB^ 1 # 

50 «lg<&Jgfife-rsX8-C*r3, 
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(4) 

5 

}imtmmm.mt.^m%m\zikmt^fz}^(Dmiimzn 
*B-r-5«Bi^t, MfB/i«:/ \'m^m.mt^nm\zm^-ti 

[0 0 0 1] 

©aligns, ¥»<^gMfe=l;lKm^^ffi|§gtcML, Itlc. 

■5. 

[0 0 0 2] 

-5»«<i:, ^mmM.^^mmzn\^xm.\£^mwt^ii. 
•^n^^o\zu.'DX\^^^, 

[0 0 0 3] 0 2 2 m.^<DmM.^^M<D-mtc^ 

x\t. ±Mm.m\z^xibn^-<^mmm^^^mhx^ 

t/v h'Ji7XSte2 0 i:Ml^S«3 0 t7i^v-;U*j4 40 

o<&^LTft!;o^t)Sn, m^wm\zmm^m±^nit 
m^ttt'DX\,^^. rtit)-^. >'-;W4 otcisttf,n 

KUA\mi±m4:2\z^'Dxn±^tx^, *n6ja«3 

%\z. ^mzm^\^%^^iiL&.^(Dmm^mm-^m% 



4^s^$rm;^-r?)^*lliKI6|5IgS2 1 1 t. v'-^mz 

nhxv'-9m^^\^tsr^fz^<D5'-'^mmm^2 
\ 2Ltim^^nx\,^^. z.nib<Dmmmn!\t. ^^<d 
^\m\y^U2i3^^hx. y^'T^':f-^h^)i;7.mWi 
2 o(om.m\z^^xm^n.r^Wi<r>nv k2 i A<r>^^ 
\zi^m.^nx^^^. ^LT. 7^T-^y-7hu^7.*« 

■ 2 0(D-5-S/^>> h* 2 1 4©jfi^a?ffi^(C(i. ^U-^^^v-/ 
10 jUyj^hS^ (Flexible Print Circuit ; iilT. Tf 
PCj igfB-r-S) w-*©ig:«gp*t^^$n^J;^l:: 

ti-oxx'^^. z.(D^otm^(Dy. ^^um.mm^2 1 

1 *D<tiX5^-37*ggg»t)(5]gs2 1 2\t. ^i-gB^a*^ e F P 
c LT/^ <;/ h* \zxts ^ nrz.mmzit^\^xMAm^^ 

[0 0 0 4] 0 2 3 tt> 0 2 2 tC^ LTzmm^m 100 
/•^y H2 1 4ja^WPfie^^5-r»rffi0T-«.-g)o |sl0tC^ 
r^OiZ, Ti7x^-:/-7hU^7.S«2 0 5r®5<ir-h 
«6i&ll2 8 2Ji(cami»«IK2 7 1 t^23$«M2 7 

20 2 3 mmm2 7 3 t-/}m^^n. mm^ 3 mmm2 

7 3*V"?<y K 2 1 4 t bT««B-r*. droll 3 Jg^li 2 

7 3«, &mi)^^mam\z^*^-oX7—/'^-mzij:<fs. 
im^w'^^(Dmvituz>x^K). mam\zmvi(ommm 

2 7 3 1 ^WLTI^i^o ^rz. KS-r^/t-y h*2 1.4ISI 

±<Dwz{t. m 1 mmmmm: 2 s 3 2 spsiseiifeM 2- 

8 4 1*^0 2 3\z:^i-f?>Tmf)^^mizwt»ibnxr^^^o 

iDflr^^WlCtt. ^lSraite»R2 8 3CD3-^^1«« 
K2 7 l±CDg|55i-«|»S$nT*DO. m2#a:^2 7 2 

^tc(D^»^1!n.xmlmm^2 7 1 tmm-r?>j^o\z 
30 fjoTi/iSo f^2mmf&mm2 8 4(Dv*>m2m 
mm2 7 2±(D^^\m^^nxiit:). ^3mmm2 7 
3itz.(Dm^^:fi-Lxm2mn^M2 7 2 i«ffi-r%j:e> 
{c7ioTti-s>. rui:)t>. mimmm2 7 1 tf^2mm 

1^2 7 2 t^3»«lR2 7 3 t«fflSlC3*abTtiS, 

[0 0 0 5] /t-y H2 1 4tCj*gg$nSFPC 

tt. 02 4 (a) (r^-rJ:-5tc. B§¥fftcgB?iJ ^n;^ca 

^cD^®^^ 9 1 <Dmm^mmii<D'^^mmm 9 2 1 j: 

gCp^T'$)-5, :idT\ 1112 4 (b) a> r<©FPC9(73 

\z. F p c 9 (Dmt^miz^^^xit. ^mmm9 lizMv 

x--:^<Dm<D^fS.mmm9 2t]mm^n^tthiz. m 
m^&mmm 9 2 icf^^TS:&tt#«(K 9 3 dtft!i«$n 

TV^S. d©S;?14««IR9 3«. ^3S®«iUa^9 3 
i*i5^f(Sn/ii*«f?t'J9 3 2*^f,^c§, ;i(D«a<a^9 

3 itLxit. ^m(D^y=>Ff)m^nrzmmm(Dm^. 
^rzitmuiz<D±m'^mm\ti^mimmt)^^u^i&^ 

50 [0 0 0 6] ^tC, 02 5«. FPC9)5^7i7x^:/-7 
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3) ±{cFPC9®^S^ill9 i<&a^a^t)-&;^!KM 

2 0±©^3^«M2 7 3(7)»«l!®2 7 3 1 43 cfct/|*IiS 
2 7 3 2 tTi^*, ^«^J9 3 2tfW^KS^='9 3 l^^L 

[0 0 0 7] Sfc:« H2 6«, tie*«>fl;^^^g«<Dte 

0(:^rj;-5(c> ^loj^fH^a 1 1 ^s^igiftniss 

2 1 1 *3J:C/x-^^ffiliJlElSS2 1 lif-y^'T^ Zf-^ h 

'Ji7 7.s«2 o±(c}^fiK5nT*5e)-r. ;in^)ODig»!jiHi 

B&)&i^g|5{'Ktte.nTI.i«>^-e, 0 2 2tC*L;t^ftS 

(D*^<i:l^^£Jl±«/'?-y H2 1 5 d^'lgtt etlT^^-g), 11 

2 7 ^(Dm^e^m 1 1 fC*3tt«./1 y H 2 1 5 ©«ltK 

gMl 1 tc*3lt^/Sy H2 1 5<DH;^3i«. W*i0 2 3 
t^tittKa^Sl 0{'*tj-S/1-;/ H2 1 4©«ifi£ti^ 

m-Qib^, ttiio-^, n-y h*2 1 B^m^-t^m^mn 

)12 7 3«, ^WTB(rjgfiK$nfc^l^«ll2 7 143 
J;0'm2««^2 7 2 i^atTVi^, ^LT. ^3^ 

«iK2 7 3«. m.m^ibmum\zm^-:>xj—n-mz 

3 1 $:^LTI.i-5. fcfcb. 0 2 6 (r^Lfcf^^^B 1 
la. 02 2i;:^bfciiSfiSai 0 iJt«L.T/^>y H2 

1 5(Dlkt^M^fttb. /"iy H2 1 5|^±oraiiH*^$fe<;a: 
oTti^o 02 8«. jK^bSB 1 1 KiTi'^^-i' h U 
^X»S2 OtC0 2 4lC^L/cFPC 9<&i*^Ufct*C^ 

^m-tmmmr-sb^o 0 2 s tcs^-r 5 ic, :in^,A5g 

^3n;tJ|^litC:feViT, FPC9©^S#«|9 1 ^ 
3 2 7 3 ©ftJfeffl 2 7 3 1 *3 J:?>'l^® 2 7 3 2 t 

9 3 1 ^^LT^ilSn^, 

[0 0 0 8] 

ifcf^ssMi osfc«i i('43ViT«. ^mmm9 It 

^3#«m2 7 3 i:©SMBa;O^Wj:t^it*?). /^y h* 2 

1 4ifc«2 1 5t^mmm9 1 tamm^&^mzL 

^T^i<!:^i5Pgll55^*tJfc. iintt> B3^11lg2 7 3 

m2 8 3<D®±lC&S-r5»«6jS2 7 3 1 $SI?<-&^5 
<£#-f, JP;tT. ^^^3ig«lK2 7 3(D©M*t;^^ti 
fc**ffli|4i^9 3 l*5ctI^S«^J9 3 2 7jt^3»«IK2 
7 3©^®{C:t)fcoTMMLf.£l.ifcJ&T"**, mz. 0 

2 6 ir^L/ijKftgS 11 OJ:^ fc. gg»)Iil8S76«^gp{r 



(5) 

2 1 5 5:Jgfigf ^)t:^g7i^**)^fc&. ^^g-r^/V^ K2 1 

K 2 1 5 JrM^ST -Slg 3 2 7 3 WSflSffl 2 7 3 1 

©®«*^Si*T»</oCoTU*V^, ^ig^3^«^2 7 

3 t'^mmu^ 1 ^©isa^STit^u^'Ttitui^Fp^s 

[0 0 0 9] Ja;tT, jfi^{C:fetiT«, S^OiSffiSfflfb 

<Xijm^(r>^^miK^^rz^^\z\-t. ^^\zny K2 

10 1 4S;t«2 1 5|sI±(Drp1|!iSr$l5<1±5*-i.^ft7S:t/i. 
*>S»1tSr#«-rSt, II3^«)^2 7 3©^ffljffi2 7 

3 1 O®?S*5t»tc«ffiT^-i*^*<i:0-^ffliltc^co 
T#TfeO> zn\z\^^xn-j K 2 1 4*;t«2 1 5 t 
F P C 9 i:®«ii^^;<|5J: 0 -H^C^f < i^t^T#T 

[0 0 10] *^Bj(i, a±iSiHJb;t»1fftc^^Ti^c$ 
nfcfccDTSO, FPC;^i'®|ISgBSO«S^t«FplT 

[0 0 11] 

30 f^immf&mm(Dm±izm^^n. wte/v;/ h♦^^:*^^&-r 

-5a553'^'fr^^2««K<t. sfrte^ 1 HW«es:^®B 

;t^2irpi*ei&)it, m^^2mnmizH^mLx. wib 
/t-y H*i#fiK-rs^3^«iit^*fli-r5^<>:*#mt 

[0 0 12] z<Dm^^^mm\zi5^^x\t. m2mmm 
mmv^y \^m^mm^j^<mmzm^?>nx\,^^rz 

tb. ^um2mrmmmcom^(Dmz»^ m3mmm(D 

40 Wim^i&<nx^:itt)^X'^^o z.(Drztt>. ±l5A<yK 

[0 0 13] -tfiio*.. f^2mmf&mm^/-^y hj^pk® 
m\z^m^^z>\zmis.-r^tth\z. f^2mmmt^3 
mmmt^, /'^y\'izMjt-vxmmf^2mm^mmizm 

50 am^2Sra«6ai)l®»$tMf&bT. ^3^«l^ 
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®©BI«<£i95< ^ft^'ctl'^o z:<Dj;p{C, l|2)irBT 
[0 0 14} ±tHm^7t*S«{r43l.iT«, HtfiBm2S 

fiH, ±$m%yt^mm\z^^^xit. WE/iy kj^^sb 

^?:mv^mmmm^^^\zm-f^::tf)m^L^K ± 

3mmm<D^iz^-z>xmt:>nrzm^^m^z.th^^^ 

T«ii 2 ^(Dmmmziii^r^ i Hrp^je»K 

fijii u^f < /j: ^ -p fcPpiiiA^*^ cm^, z.tnz 
Mv. ±$iummmmiz^-:>xm2mmm(Dmm^^m 
^m^^mna. . mm^2mm,mf}mmmz^\,^Tmm 

[0 0 16] f<t*3. ummmm^mmzm-^izit. ±ib 

^I3f«l^*^. ^K»S«fi^»C05-^^2««)lO«ili: 

^. irBe^fSii%iiin<D9$<tmf§Bigi#mm(oj9$<h^ 
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10 

h^^^ti^mz-t^z.t-h'^X't^o 
[0 0 17] ^tz. ±.w^^m^r^tz^, 
tt, mm.±.<r>f•^y\'^iv\^xx:h^ntzm^\z)^-^cxm 

j^Bfe^n. BtjK/v^ K{c^jc-r^gi55i-<£WT^mi#m 

lit, BtIfB««OS±tCJgfiE$nTBtItB^l«ttii^B 

"^^imrmmmt. m^^imf^im.m<Dm±.\zM 

m%^w,imwimmm<Dm±.\zmm^ritz^'^(Dmu 

ttxj^fig^n^-;^. ^(Dmm.m\tm^nyYm^^^ 
^^■ismwL\zf:>fz':>xm^^nfzw.2mmmmm}z. m 
^^<Dmm.m\z^^-^ntzmi[M^^\^xwi^v^2mm 

[0 0 18] A^*^-5)«m7t^gB(Cj;n«, II 2 SKIS 

mm^m^'T^-ucotm.mifiAy^m^m.^^m.nx 

y vm^mmzhm^^o\z^^\^tzm^}^\tm\.x. 
^m-m(r>mm.m(Dm^oj^tzn. mzmmmz^c^ 

<immm^(Dmmizm^mmmm'&mnxm0Si$nrz% 

30 ©tUTfeJct^L, Sfc«SfliBA>y h-Jg|«®*S<&. WIB 

\fm±(Dmcomi$.^^tsh(DtLx^^<^-^, 

[0 0 19] ^tz. ;i®«m7t^g«tC*5liT«> HUIB 
MTLSB*, MiBftSroil6igtg©5-^WEm3^«Mlc*fCx 

^-rna. ^2mmmtm3mmmt^mmmKmzti 
e.. mw^y \'\z^if^m.ifim^m<m^^^tf)^x^ 
40 [0 0 2 0] 7S:*5. A^t)^^m^i3^mnzm-^i,zit. m 

mi^f^iz&mr^mmm^m^m^t-r^z timely 

zvttiiti. m2mmm\ '^(Dmmmztii^xm 
1 mmmmm(Dmm^^mm-r^(D=&m^^ztAix^ 

50 i^bT, ffiomBO*iB©jS$<£r^l#«li©lP$© 
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II 

[0 0 2 1] m<DmBm<oo-^/-^y h*ic*fjs-r* 
M?Lsi5*^ m$ifH3mnmizj:^xmt>n^mi&mizis 

[0 0 2 2] ^fc, ±E©<i:-5icflli©«e^BtClilS«M 

(D±f^i)^. mmmjimznmvxmmmsmmmizm 
^^nrcmp)-izm^mm&^tim<o&tsj^o\zm^^n 

izmmzmmi&.^^&m-^'^^z.f/)^x^^o ^^izz 
B^^fB^3^«)l©s^^^c^KD3i^ffH9B5«ffl1a 

3 mmm(D^mizMLx^tii-t^.}:z) 
\z. mmm^^<D±^-^^m^r^:iti)m^i.iK m 
mm^i)^m 3 mmm(nm^iz^±izxioi^tst-trni. 

[0 0 2 3] Sfc. *5!0Jtr^^«a7t^gBtr43l>T 
WK^l»rai^iHiil»^-feBiftB^l««M<i:^2# 
«ll<h*^*fl^i]■r?)«S«H^^^5nfcM?L8^5Sr:/^UT, s 

1 mm.m tm^f^2 mmm t tmm hrzmmm^ 

[0 0 2 4] rm. z.<Dm'&iz\i, mii^immi&mm: 
<Dz)-^wi^m3mmmizMf^^-r^mm.<Di^^^\ziDrz^ 
xm^mji^^^Antzm^trtm. mimnmtm2 
mmmt(D^mmm=s::k^<-r^ct*ix^^t^ib, j: 
oizm\zt&tiim^i&<-r?>ztf)ix^^o -:fs. mie^ 



(7) 

12 

mzm.'^(Dmi^^mmzmm.tm\ts m i mmmm 
m<Dot>mii^&sn<D^»iz^\'^x, si^^isF^iiieiii 
©^i-zfttn 3 mnm(Dm $ ^is < sNiJt-r -a :i t 

[0 0 2 5] ^Tz. ^^m\zm^um.^^mmizi5\^^x 
fitL, mimmimmmiit. wimmmh^>z^x^(Dy- 
10 mmhy>i^^^(D'^-7.mmtj^-my)^iim^-^nx 

t^x^^o uid, z<Dm'^<Dm^hy>i^7.^it. mm 
mmizmm^nxmmmmmmizmu^ti^mEE^mm 

■t^tzlsb<Dh<DX$>-oXhJ::l^L. mrzitSWi±lzm^ 

^tiTzmm^miz^ ^n^mm: h 7 > vx^T-s^Tfe 

[0 0 2 6] Sfe, ±fB»^^^^-r^fcJ6, *l6WtC 
#mtbTl.i^. ±i*Ufcj;-5(C, *5!?«tC«^«^3t 

^^m\zmz.^iitt)^x^^^^iE>, cn^mrnvTzmi- 
[0 0 2 7] ^fc. ±mmm^mi^r^rzist>. *^bj(c 

T A;^ ^ nrzmmzis.\^xmfSL=^m^-r^n^^m&m 
30 <DS®;&feT'3&oT, mISBA>> K^c:M^&T^)g|5^^*^r■r 
?>^ 1 mmm^wim&m<Dm±izm^-r^m 1 xe<!:, 
Mte^ 1 ^mK^B^m 1 Bra«6«M*HfriBaffi(Dffi± 
izmss.-r^m2xmt. mm^ty \^iznm-r^^^=^m 
2 ««i^swf3^ 1 mmmmm(Dm±izm^r^ 
m 3 xg i:> HuiB^ 1 mmmmm<Dm±\z. suib/n- k 

y \'m0^mm^mifxf^2mr^mmm^m^-r^m4x 
mt. mvim2mmm\zmm-r^m3mmm^wi^ny 
}^ tvxm^nr^f^sxmiz^^r^zt^nwLtLx 

40 l/i'So 

[0 0 2 8] *^c. :^^m\zm^mn.^^mm<Di&(om: 

wfBA>y i^izMst^t^^^^mr^mimmfi^^ntimm 
iR(om±\zm^r^mixmiz, mmmimmm^mo 
m 1 mmmmm^mi&Wi<Dm±izm0s.r^m 2 xs 
wtBA°«;/ K^c^^^r^-r^g|553'^w-r^B2^«li^H^^ 

tB^l»ra«6ig:)^OB±JCJ^*rg-r-5^3Xgi. BtltB^ 

1 nr»iii&e^ii<^M±(c:isis:(Di^j^€^«sbTfg2 Hr»i 
50 mmm^&m^-r^xmxsb-DX. m^mik(Dmmm(Do 
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[0 0 2 9] ^n^.0^3a:^ft(icfc^T»bnfc«^^ 
#ggtrj;n«\ ±'i&Lrc<Dtmm(Dm^\z^o. ny 
K tmm3ffp(D^^^(Dm<Dmm^A^mmzm^^z. 

[0 0 3 0] ±tmmi5m^. mmu±\zj^^^nrc 
mmh^ >z^x;^ ^Mm-r?>m%^^mm\zmm ltcm 

m<Dm0S(,t t^\zmm^-hmmizm-<^m*^<bmmm 

^mnmhyy'J7.^<D^j-7.mm(Dmf&tthiz^m 

2mnmt^&m±\zmis.-r^xm>^mmizmn-r^>£-' 

[0 0 3 1] ^ft. m^mmhy>i^7.^f)i. mm^t^ 
!^mizmEE.t:Wisa-r^mmmmizmm^n^h<D-v&^ 

wi2^5xs^> mmmmmm<Dmi^tth\zm 

figf -5 ;t i6 o T g ^ b TUfrT S 'ii^^Ti^'j^c 1/ , 
[0 0 3 2] ±t2S{ig;&j£{Ci3liTli, WIBB 

mzmm-t^fz^<Dmimzii^i^sr^m.^h. mw.ny 
\i^^^WLt^mmz^^-r^xu^^tsh(Dt-r^z. 

-r ^ J?) (D XS <h & ^ ^ SU® (C^fT b i Jtti^ L 
T, Sligxg.^ffi*{l:-r-&ci:*^*-e#-5. 

[0 0 3 3] 

mi=tmm±xm^-^mums.(Diz^^ tr^tctb. ^ 

[0 0 3 4] <A- 1:^1 mmmm> 
<A-i-i :m^^^^m<Dm^>^-r. n^^^inn 
mtLxm^^m\'^rcm^mm\z:^^m>s:mm vtzm i 
mmmm\z^^^xmm-ri>o mut. ^njisj^suc-^-s 



(8) 

14 

BlOltt, X-f -y5">i/^i^ibTTFT (Thin Fil 
m Transistor) ^m^-^tzT i7 z^-^ h ^} 7.:^^(Dm 

x-^$'ft^^»tj^iJ':^^S*^^*iJ^-r ^ T F T JDA.. 

m0Sit^TFTiz^\,^x'bmw.±\zm^^nrzm^tti. 
[0 0 3 5] HI (c^f <fc 5 tc. m^&m 1 0 1 (i, m 

10 3 Q t1)m&-^m^<D=y-)VMA 0 $r:^^bTSAO -^b^ 
nsttfelr, WStSi->-;i/**4 0 t{cJ:oTffl*n 

«a7¥:^tlKtbT«*iJx.«TN (Twisted Ne 

ma t i c) mti E(Dm^Bf}mx -^ntzm^tt^-ox^^^^o 

S6»f4(D««gU^^TS^. :i©^*,*t[a]S1S3 0(c*3tt 
^7i7T-^yvh'J^7,*«2 0 i:0*f[6]ffi±tc«. ^ 
©^ffllr*D;toT I TO (Indium Tin Oxide) t^E<Dm 

20 ^trff-^bf#-5®«eA^1-©^«E^ji7^i-^fc*coji^« 
nxu^. Hotels. 7i'X'<:/vh'Ji7XS« 

2 ofej;ix*f[^aiS3 Q (D9\-m^m\z\t. xm%^KM 

■^it^TzSb'DM^m'P. ^^fe^a«T-5fc*©{affill 
[0 0 3 6] Z.:iX\ Ti^x-r >^-7hU^7>S«2 0 

tmm^s o(Dmmf)^i^m<omvTz^^ (£at, 

30 rSiUJMigJj t^fST^) 2oi*wt-^. -e-bT, ^ 

©3BmffiJ®2 0 1 ll5^b/^cSl'i^a5|5IS&:<)^6©#a 

1 3 s:^t-bTaK#A°-y H 2 2 1 izt^m^nrz^&mm. 

W}m^2 1 l*3cfcZ/7'-iS'i®KttllI8&2 1 2t3itjgfig$ 
nxv^^, ;i©^*^K»ilHlSS2 1 li3j;t/7'-5'^ig 

sjiHigs 2 1 2 tt. Ti7 5^^'-/Thu^;^atS2 o±icm 

i^J^fifeSnfcTFTSr-^tJlplKTSt), #/1>yH2 2 1 

^'tti'^n^^Lxihijir^o 

40 [0 0 3 7] ^fc, 7^X>c:/VhiJ:i7 7.S^2 OOP 

%v-;u«4 o©i*3ffltc*f*c:-r-5®«c (e^T. r^SM 

aiit, mm^^miz^^-r^ij\^izm&r^m^(Dy' 
-^'mttimif^nx\^^^ ithizm^m) . 

m^mWzit. ^Si^*3j;ytx-^i^©#3?Sltc**fSb 
T. TFTt, ^^TFT*:fl'bT*S^43J:DCf'-3' 

mizmm-^ntzmmnmtfjmif^nxi,^^. m&.<Dm 
mmmit. iTot^Eommmmm^iz^^xm^^n 
x^hu^T.'Vuzmm-r^tthiz, m\^mm3o±0 

50 *f|6]«S^c^KS*gE^T*H6]■r•5J:5^cfJ:oT^iS. 
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(9) 

J5 

[0 0 3 8] 0 2 (a. n^.mi$.\^\zio\^x%mm 

t'^fje UTISlt ^n;t T F T 2 4 ©ia^CD^fig^^Tif 

»«2 0O«StCtt, S i02 (Hflia^) tiEt^i^ts. 
-5TJft^SBI^2 8 1 ^TiffitLT. ->U3>l2 4 1*t 
^:0->Ua>l2 4 1 cDg®«y*-h 
«e^P2 8 2 tCj;oTfit)nTli^. ^LT. ;i<Dv'J 10 

3 >M 2 4 1 © 5 S . hffiii:)^ 2 8 2 S:^^5^Ty- 
^m@2 4 2 t.mti^mm^^?'^ ^)im^2 Ai^tti. 

oTti^o ;iwy-h«S2 4 2«^*IS®— gCT* 
-5, -> 'J :3 >S 2 4 1 43 it/y- h«S 2 4 2 At 

M-^mtyi!iium.m2 s s i oiis.ei)^ 

[0 0 3 9] ^tz. 02tC^-rj;5(3, >''J3>B2 4 

1 CD5*.^-V^;UM:®2 4 1 aOV-7.fiiJ{C«igiiSV 
->^^«2 4 1 b*5j;t;i^j8Sy-XSS«2 4 1 S*t|g 
tte.n-5-*> 5^^^;l^^^2 4 1 a© FU-f >ffliJ(C« 20 
iSaS H l^-f 2 4 1c iJcfclX^iSS H k-f >«iK 

2 4 1 D*i^lt?>nT> lit)i5)SLDD (Lightly Dope 
d Drain) i^jit^fe -3X1^5. ^LOp-fe, igiSftV— X 

is« 2 4 1 s h«ei»M 2 8 2 1 sraite^is 

2 8 3 t\zt>tz-DXm^r^::iyi>!P 

T. V-X«ffi2 4 SfC^ig^SnXli^, dCDV— 7.« 

M2 4 3tt« ±aiLfcx-^'^ (112{C*5lt^tEB^it 

S h* l^-f >fflJ®'2 4 1 D y- i>ite^^ 2 8 2 t m 1 

;U^^tT, V-7,«®2 4 3 tig— Kk-f 

ymm 244 tcjsgt^ nTi^-s. 

[0 0 4 0] V->?.«S 24 3 43 h* W-f >«S 2 4 

4*t}^fiE$n;fe^iirpisfii^)ii2 8 3©«istt, mtf 

u )v^(Dmmmmtiiif)^^ti:b^ 2 Brs^je^n 2 8 
A\z^^xmt>rix^^h. ^L-T, ±aiLfc®^ttffi2 

3«, ^:0^2BPB^«e#)^2 8 4®B±(r}^fi£$n^t 
tfetC. aK^2SFBli^ii!li[2 8 4t'iglte.nfc3>5' 
h3l^-;i/2 3 a^^bTKU-r >«^2 4 4lC»ig$ 
nXV^^. fT^ttJ-e, H*«ffi2 3«. Hl^-f>«ffi2 40 

4 4 5::frbT> i^U3>S2 4 lOj^Sa^KU-f >ffi« 

2 4 1 Di;:gEieg3nTiiS. 

[0 0 4 1]fd:*3, ^««S^«J|EISS2 l.lfcil^X-^' 

*SK»iiHi8S2 1 2ir-^snsTFT, -rtit)ib. mx\t 
:inio<Dmmm^<Do^yy h ui^x^'tc^sns^f > 

FT 2 4 t|g«l©#|fi!ci:fioTti«. 

[0 0 4 2] 7i'X'r::^vh'Ji7xS«2 ooD3g 50 



m^0xtii^^t vxmm-r^/'^y h 2 2 1 «, t^^-t 

^' >^-7h'Ji7 7>»«2 0(DaS{Cift-DT^J<£:/^=ftj;5IC 
JgfiK^n^o .I'T\ 03 (a) ;i©n>yH2 2 1 
jfi^lOlifiJt^^TifffiBTi&O. 03 (b) ^Ti^x-f 
:/vh'Ji7;;^S«2 0 iS(i*i0 2 4 tr^tytF P C 9 t 
^^^LfcttfiltCfeltS/l-;/ K 2 2 1 jg^cDSIfife^^-r 

[0 0 4 3] 03 (a) iZ^-tJiOiZ, Ti^y'^Zf-^h 
'Ji?Xa«2 0^apy-hffii»l^2 8 2±{r«, 

K2 2 nznmvrz^^^^-r^^immm2 1 \ 
u%2mmm2i 2h. ^i^A-y 1^*2 2 1 s^t^g-r^^ 
3^«M2 7 3 t*5j^fife$nTi^^o ;ico-5-&^i»« 

1^2 7 i«, ±iBb;fcy-h«ffi2 4 2 {■tftfi%ft'^ 
m i:|Hl-Jl*^e,J^e)cSns-*, ^2««^2 7 2 
±K!iLfcV-7,l|®2 4 3 (iSj^D^HK >M2 

4 4) <!:|si-H;*^e.Jgj^3n-5, ^yn%m^\z 
*3liTy- hma2 4 2 i:V-;^«®2 4 3 t©rp^ir^ 

l«raiife«^2 8 3 75t^fiELTl^Sro«0 2^««J^bT 

mi^\.rdmr>x^^-h\ ^(D-^\mmmm2 9,z\tm. 
^ 1 mfSimm. 2 s a © 5 ^/v;/ h 2 2 i fc*f;s-r ?)ai5 

^i'{c«M?LgB2 7 2 aA^lStt^nTJsO. %W,W?i%2 
7 2 a^:^^LT^l»«M2 7 1 i:ll2«mM2 7 2 t 

2 2 1 |S|±<DFBl(DM«tr*iI.iTH, S^ffi^tl^^JC^ 
lSW*ei»M2 8 3y6tJ^fig$nTI.^-2). ClcDi^itcmi 
»«M2 7 1 tS2«mK2 7 2 i:Sr#il$-a-^(D«, 
/1<> K 2 2 1 *^^^*i^ig»lHii?S2 1 1 Sfc^T^-^i^ 
ig»)lHlSS2 1 2tcM«.?liibEiS2 1 3WffiSiM<£i£< 

[0 0 4 4] STt, /Vy H2 2 HCffiS-r*^3^«^ 

2 7 3a, ±iELfciB^«S2 3ii^-i*^e.p*s$n 

«ffi2 4 3 iL(Dm\Z'm2mX^mm.m2 8 4 75t^fiLTli 
-5©«±a!LfcaDT*^d^ c:©®2gKS6iS!i^2 8 
4«, S^«l«©*.^e.-r3Sdi«[«2 0 IC'bMScfcp 

tj^ee^n^, fcAfb. *^MJ^ffitc*5tt^m2jiFBi«6 

^IK 2 8 4 01 iCS^r J: 5 fC, h* 2 2 1 

fiK^nircMWct^s^/vy H 2 2 1 (Dmiii<r>w$. cr^a: 

H 2 2 1 <Jy^^<r>W$.Xtb':>X^W\v K 

2 2 1 ^'^mt^m.m tt^<bti^f%v Kj^BgM«c2 o 

1 a|^{C(i|gtt^>nT^i;a:I/i. t^^. :L(Di:o\zny \r- 
m^m.i$.2 0 1 al^{C«m21^1«eiit|g2 8 A\tm^-& 

nx\<^is.\i^<r)x. 0 3 (a) \zi&\^^x\ii.^^%2mNm 
mm2 B A\t^t>nx\,^ts,\^K ^tz. ^mmmm\zii\^^ 
x\t. mi\z7^t^o\z. 7i'X'C^vhUi7;^s«2 
0 ±.\zn^t$.T^Wi<r>nv h* 2 2 i os^srwrBio^^ 

fe, VMm.^2 0 1 a»w^*n-5J:p{c;SoT* 
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[0 0 4 5] *3ligfl^«iJr*5liT«, JifS/'^>> 

h*J^fifeffi^2 0 1 a\zm?iX. m^/^^y HJBJ5ltM^2 0 
1 a;^^b7^x^':7'-7hU^XS1S2 OtC*5lt^^ig§ 
A°>> h' 2 2 1 fCifi^T^^ia* T©M« (JJAT. rig:3a 
mmi tSfBTS) 2 0 1 bJC:feliTt), ^2SFB^«eiBi 
1^2 8 4*^'Kltt.nTl.^:^j:l.^, ClOJc^tl. 
lr*5UT(i. l|2)irBlieai^2 S 4*^1 K}^^M«2 

0 1 a*5d:aiBaffii^2 0 1 h^mn^.i:o\zm^$n 

Xl^^^fttb. H2 2 1 Sri^fiK-r-&B3#«lli2 7 3 

it. m2mm.m2 7 2<Dmm^mott^\zmm^2m 
mm2 7 2 i:mM-r^^5\zmBS,^n. (a) \z^ 
r^oizmmmmikcDm^tti-oxi^^^o -^^A^^mmz 
<tOv mi^«i^2 7 1 a:m2«mii2 7 2 t^smM 

K2 7 3 i:75«+a5lC^®r^J:f>tC75:oTl.i^o 
[0 0 4 6] ^LT. t-^fs^^y 'y ^ h U 
2Q<Do%nv\^2 2\i&m<Ommz\t. m2A\Z7r^\y 
fcFPC9*t«^Sns. f/.C^D-fe, /1<yh*2 2ia:F 
P C 9 <D^m,mU 9 1 i: A C F 9 3 ^S^^T*f 
<t^tC7i7 7^^':/-7hiJi7Xate2 OtFPC 9i:^ia 
BS-B-SttfefC, ACF 9 3©g?«?[iJ9 3 2*JD^S'L 

(b) lr^-rj;5tr, n-y h* 2 2 i tFPC 9 to^a 

t4^K«^9 1 t^3»«)K2 7 Z(Dm.m±W-ii<Dmm^ 

[0 0 4 7] JE;l±t5i?^bfc<t5{C, ^^iSJ^SgtC'^^i^ 
B^SHl 0 1 (CfctiTfi. T^T^^- :/v h U i'XXS2 
0<&S^^2PrBl«fiiBil^2 8 4*s, ny h*}^fiKffiJK2 0 
1 ai3J;tXiBija®«2 0 1 b^&jettS<t plCP^^tlT 

(.^2.0 f TSfc*.. 'm2mmm:2 1 2 1^3««^2 7 3 

tc^m^^mt^-t^ny K 2 2 1 |H|±(DF0ltc«> ^2 «Fb1 
ii&^ii2 8 4dtJ^fig$nTt,i;iVi. bfc7!iSoT. ^2^ 
fl||^2 7 2(D«jS*S3J:5Jcm3#^ll2 7 3 d^JPfiK 

T. ^imnm2 7 3(Dm^(Dnm<r>m^^'m2mmm 

«iK2 8 4 0lP$©i)-?eit^<-r-5^t*tT^-5. 

FPC9©»lfa!l9 3 2«^3^«IK2 7 3©|^ 

m\zitmzxy) Thtsz.tti^x^^fi^<^, ^3MmM27 

3 ®«iii^#:^F P C 9 t ©^^{wfijfflf ^ C 

i^mm.mm\z%^m^i^m.i 0 \\z^ 

n\t. /'^■yK2 2 1 (m3.#«^2 7 3) »C*Jtt-5FP 

c 9 }i^m-r^^»(Dmm^-^^\zm^r^ z tf}^r^ 

^mny\^2 2ltFPC9<D^mmf^9 1t 
S:«il<ai^9 3 1 ^:fM^T«t^{I«ilS-&*Ct*«T# 

D*^*f6]±$n-5o ^fz. m2»m^2 7 2 
®«BS:S5«fc5(cm3^«m2 7 3 75^Jg/«$tl-i)0 
^2#«lg|2 7 2 tm3««lgl2 7 3 iO^STlU 



(10) 

/<? 

[0 0 4 8] 0 1 tC*3^iTt±, 

m2MFfl«6^l«2 8 4*J. \^J^^mm2 0 1 a (CiD 

;^TigkS®^2 0 1 h^hMi-f^^oiz^m-^nri,^ 

:i<Dtztb. A°>7 K 2 2 1 (D&m(Dmmtmmmi^2 

^y^bU^7.mU2 0iFPC9 tOjg^Sr^St'fT 
[0 0 4 9] <A- 1 - 2 : mj&-:fu±:7.>'A\Z. *^ 

SEj^ffit'^^i^B^HSB 1 0 i(Dmm-yu±xiz-z>i^xm. 

o±(73#^Bgg*tcMT^Ki^:/n-b:7:si5i0j!T-2), ?ic 

lll4 7iVib0 6 {C^-r#Slfffi0«< gll't'WA- 

(HSfefflJ) t, TFT2 4*^J^fiJcSnS{Slgc©iriS 

a:> h*J^fiefflJ®2 0 1 a:feJ;ZJ^Mffi 

«2 0 1 h(Dmm mm^m) tiz^n^ennfS-i^xi^ 

20 [0 0 5 0] S-r. 04 (a) {'^Tckplr. 

fl6«siM2 8 1 ^m^r^o :k\z. I CVD&, y^x 
^m^x^tz^. v-^7~-)vm^rz \t.Mmi!iamm \z ^ 

04 (b) ^K3}^UvUn>H&:7^ h 

•J V 7 ^ ffiir J; -3 ^ -11 > L T, ft^^ro >- U 
n>'H2 4 1, 2 5 143J;U:2 6 1 ClcO-^-^S^ 
30 U3>g2 4 1 **ffi«l^tc:j^fig$nTa^«ffi2 
3tCj*l^$n^TFT (JlilT. TiS^ffiTFTj t^lB 
-r^*^*^**-?)) 2 4 5:«fi£-r**)©T'a5D. ->Ua> 
^251 i6^U2 6 1 ^ffi^|gli!)IlIS& 2 1 1 -^fzU 

^-'^mmm^^2 i 2fr-&sn?)P^-\'^;ws:fej:tx 

N^^:^;i'^CDTFT (J!^T, rigfljHgSffl T F Tj ti 

ste-r-5«-&A^'*^) 2 5:fcj;o:2 6 ^^n^nmi^-t 
[0 0 5 1] ^tc, y^xvc VD^. mmtmtiE\z. 

vUa>Bro^*®{rJS$*^**g3 0 nm~^st)2 0 
40 0 nm(Di^^}-3>mitmp-'^U^^-Viim.m2 8 2^ 

jgfiK-r-s. ZLZ.X. Wkmtm^Mm\yXf-vimm2 

8 2^&J^JB£T-5l8?tC«, v'ja>S2 4 1 . 2 5 1*5J: 
tX2 6 1 (Di^^fbfefT^^, ;in?>CD>''J=l>SS:5}^'J V 

-^tCtS, ^JA«, Z:©5'-f 5>i^T*?Jl X 1 Ol2cm-2 

a >B 2 4 1 , 2 5 1 *3<ttX2 6 1 ^iSs6tljS**^ii!«J 
1X10 17cm-3<D®©gPS®vU 
[0 0 5 2] '^\z. 04 (c) (cS-TJr'Str, y-hSfi 

50 mm.2S2(DmM±mz. h'-yh*->'j:3>-^v'JiJ--f 
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t ^ f^^mmi. aip f^ti-^f-v wf&^Wi mnm. 5 
0 2 ^Mf^. wmmm. 502 o^w-^ «43i5tyfc 2 

0 0 nmgST^^o 

[0 0 5 3] MZ. 5 0 2 CDS 

ffljr/'^^'-Zl>ifffl-7X^ 5 0 S^rJ^fiEL, dcD^^^T 
;t^-->if=£fT73:oT, 04 (d) tc^-TJr'Stc. P 
5"^^;l/^CDiglft[ilSgfflTFT 2 5^«fiKT^y-h« 

Bi5 0 2O-5*., ia^fflTFT 2 443J;U^N5^ + :^JWS 
©IKl&|pI8&fflT F T 2 6 fc*Hc:-rsa55)-«;l^-- >^ 

5 0 2cDp-^A°-y K2 2 1 {C>c*Jt&f -SgU^i-fe^S^n-l. 

[0 0 5 4] ggl.iT. 0 4 (e) (rS^-rj:olr, ±12/^ 
^ -- > y icfetiTi^*^ c i < JSo h« 
ffiJ^fiEffl»ttM5 0 2$:V7.i'<i:UTfflli. i/ija>B 
2 5 l{c:*H/T^P>-f^>^*?Il X 1 0l5cm-2h-- 

0 20cm-3<7)^igSoy-7;ffi«S2 5 1 S*3J;tXK^-f 
>«i«2 5 lD*«y— h«ffi2 5 2 {cMLT-fe;i/777 

>«JtCj^^$n5. >'Ua>l2 5 ICD^-fe-ir-ha 
)^2 5 2 lC<J;oTSfcnT0ifc^««^-V^;i/««2 5 

1 at/i-S, 

[0 0 5 51 05 (a) tc^TJc^fc:, P^-t^ 

;P^WlS»l[Hli^fflTFT2 5tCM)iSf SgB^J-€:^^(cS 
•5ttfe{C. iiiSfflTFT2 4<Dy-htt®*5j;Z^"N^ 
■V^;p^©^Wl[H|gSfflTFT2 6©y-h«®7&i*JgJ5gS 
n-5'^^Si«S:ffi5/1^'-->^fflv;^i7 5 0 4 S-J^fiK 
T^. |WiBt(iA°-y Kje^^*^ 2 0 1 arttCiJ 

iiTili#«^2 7 1 hts-^^^Wi^^n^-^y^m 

VT.^ 5 0 4lc:ctoTap. C©^, 0 5 (b) tC^T 
i^lC. A^'-ri^i^fflVJ^i^ 5 0 4Sr<KfflUTy-h 
«ffiJgfiKffl««^5 0 2 ^/137-n>i/b. a^fflTF 
T2 40y-h«®2 4 2 t. N5"^^;l/SOKS!;[lIgS 
fflTFT2 6(D'Jr-h«@2 6 2 3itBffiia2 0 11^ 
<Dmi^ttlg2 7 1 t$(Bll^tCjgJ«TS. 

[0 0 5 6] ^^{1. A^-::i>i^ffl-7X^ 5 0 4$:^L' 
fc^*, U >-f 1 X 1 0 15 c m-2c)h'—X»T-1' 

:t>aA-r-5. -fWi^*. /t:$'-->i/fflV;^i7 5 0 4 

=i>S2 4 i*3J:tX2 6 1 *tr;giggv-xMia2 4 1 

Si3j;L^'2 6 1 S^te>t;^lCiaSSHW"f >^«2 4 ID 
:feJ;l/J2 6 lD*«J^fig$n-5. ddT, i''j3>®24 
l*3J:i;f2 6 lO^-^. i^igft©'J>*««A3n;?ci>«S 
^tt. ^r'-h«ffi2 4 2i5j;lX2 6 2{Cj;oTSt)nT 
<.ifc^«J;OfcJ£;Vi. L;t*^oT. v'Jn>a24l43 
J:t;f2 6 1 »I*3liT, y-hm@2 4 2*3<J:t^2 6 2 
i§igSV-7.«g«2 4 1 S*3j:(yf2 6 1 SfS.<^mz 



(11) 

i« iSS K K 2 4 1 Di5<j;I/2 6 1 Dt©W (f 

fi.t:)%. y-h®S2 4 243J:0'2 6 2(Dii5{iiJ) {I(i> 

iSSKo'j >*^#Asn^<ti.»iis«*«}^i«3n^. 

[0 0 5 7] ;^C(.>T-. /t^-->^ffl^;^i7 5 0 45:^ 
::(Dt>^^T'J>-r:t>$:l X 1 0l3cm-2cDH- 
XftT'f :t>aA-r^. ->'j3>S2 4 1iJ 
J:0:2 6 UC«y-h«ffi2 4 2*5j;t^2 6 2lr*tLT 
■feJl'-77^0WlC{S?igCD^iis6#IJ&^*«A^n. 0 5 

(c) (c^-rcfce>{c, fijesv-7.Mi^2 4 1 b^Scfcix 

10 2 6 1 b, 75:e>DJ{C<g;i8SHU"f >«:®2 4 1 ciiit;^ 
2 6 1 c*iJ^fiKSn*. 'y->lt@2 4 2:j3j;Ot 

2 6 2 i:M/iSM:^tC«5^ + ^;V?^fie®«2 4 1 a*5ck 
I>'2 6 1 a;^)^*^n-en?^fiesn-2)« ;1cd^. 0 5 (d) 

lc^t"J;5tc. 7i'T->r:^vhUi7XS«2 o®±ffii:: 

;i/S:}^f!e-r-5. RR#ic^igFBi«ei»)K2 s 3 

20 cD5-^#A>y K2 2 1 fr*fjs-r?)gB^^i^*bT, m 

#«l^2 7 1 tm2#«lK2 7 2 i:$:g^MS-&S/S:«i)CD 
MUSS 2 7 2 aSrJ^^f 
[0 0 5 8] miara«6iitli2 8 3^S5=to 

5 0 5 ^rPfiKt'S, C<D#«IK5 0 5©J*$li 
0 0 nm;&liU3 0 0 nmSST$)S. 31©^, 
^«^5 0 5CD5^TFT 2 4, 2 5*3<J:t)^2 6 CDV- 

V h'J^fiS;«iiS2 0 1 artCD^2»m^2 7 2*^-J^^£$n 

J^fiE-r^iit)(c. S^^tt^5 0 5^A:$'-::i>^^b 
T. 0 5 (e) tC^-rV— 7>«@2 4 3. 2 5 3, 2 6 
3, Fl^-f >ttM2 4 4*3J;UC2 5 4, ;ae.0';{cm2^ 
«)«2 7 2Sr|fII^(C}^^-r-5. 
[0 0 5 9] ^^t^T, 06 (a) tr^Ti^tC, :itli=> 

Ti^jgfig^nfc^ 1 »FBii^6i»M2 8 3 ^m.'^'m2mmmm. 

1^2 8 4*. ««JA«7i''J;UJ^^C<»:<D«Bg«i^tCj;^T 
J^fiKTS. :i 0)^2 1^*618^)12 8 4 tt, 1 MnDTil^ 
b2 wmfgS®J¥$(cj^fiK$n^'i:*^*MS tl^o «cl^ 
40 T, 06 (b) (C^-Tcfc^JC, SK^2Bra«6iHI:^2 8 
4(Dp^ia5SfflTFT2 4<DK^-f >«ei 2 4 4 {C*fl«: 

*:-;U2 3 a^J^JErKT^. ;i<Di:^. |W|P#lrll 2 Sre^Sfi 
StM2 8 4«5*.A-;/ K}^fiE®«2 0 1 aiSjcOCStaM 

«2 0 1 btcM*fi:-rs^«t)iss^*.-r*. 

[0 0 6 0] H©^. 7i7x^:/vh'Ji7 7.a«2 0<D 

06 (c) lC*-rJ:p{C, ±12^ 2 IFp^ffiigi 
50 112 8 4a)ri>^^ h*— ;U2 3 a€r:frLTH^'r>« 
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@ 2 4 4 tmmt^m^nm 2 3 ^^^-r^tmmz, 
m 2 mmm 272 (D±miz^m-r^m 3 mmm 273^ 

K2 2 1 tUTJ^fig-r?), Se>H, ^K7i7 5^^:/ 

to 0 6 1] :ioLx^m^^mf)m^-$nftT^r-^ 

:/vhu^7>a«2 o(Dot>Mjp]mm3 otnmT^^ 

4 o©-gBfc«}KffiaA 0 4 1 

[0 0 6 2] fill*. 7i'7"f:/Vhtj^xaffi2 0 m 

mz, mmr3.mm&WLx$>^^[^mm3 o(D-:^<Dm± 

mm^m^LTm^(D:^\^\zy\f>'irmm^m-r. 
[0 0 6 3] 'Aiz. KK±<Dxmiz^Dm^nrz7i7^^ 

n/tSBl«]li*«l*9«W€:|Sl< J: ^ 

*<S!{b(^->->'U**4 0 <&5S{b$-ltTi^S«^IA0^*Dii- 

h u i7;^as2 0 i*fifi]a«3 0 ireltigSffiA 
□ 4 l^rft-UTiSffi^aA-rs. -^-LT. *ac*aAP4 

1 ^ii±m4 2xm±Lxm^e^m 1 0 1 A^^^r^. 
[0 0 6 4] &.±mmLrcJ:o\z, :ii^mmmmnzm^m 

SS« 1 0 1 WSji:&felC:*3tiT«, /"^-y K 2 2 1 \z^ 

it^-r ^mimmm2 7 1 tT FT mmmrFm^u 
mmm^mTFT) ©y-hm®, /v;/ h'2 2 1 ic^fiS 

-r-5^2j»ttK2 7 2 iTFT®y— (tiJcZ/K 
U-(>mm) , K2 2 l*«fi!c-r5^33l«l^2 7 

3 i:ia^msi2 3*^\ ^n^'ni^-cDietc43i.^Ti^— 
mmiz^^^Tit. mmmTFT:2 4tmmmm2 3t^ 

^mt^1t^(r>Zl>^i; ht^-)\'2 3 a«:m2gPp1*e» 
1^2 8 4lcm-rS<t|WlBttC, SMIl2)irBlffi»^2 8 
4<Dp-fe/1>> H}^fi^ffi«2 0 1 a*j;Z>'ig:ja^«2 0 1 

fe, TFT^J^fiK-r-5i:I^B#tC/'?-/ F2 2 

n, n-y h* 2 2 1 <&j^fig-r5fci*©#sij:^cxs*ji*p-r 

C tC < A >;/ K Srif>tfc^Sg«*Sljt-r C t *t 

[0 0 6 5] <A-2 : ^2^MJ^^>;^IC, 0 7 
figUT, *^l?<D^2*ig}BSItC^K5?KSS«HOl>T 

fmi.m2 8 4*^. K}gfiKts«2 0 1 a\zm?Lxm.m 
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. J; 5 IC, ^2 IW^sfig^H 2 8 4 -7 H J^efeMJ^ 2 
0 1 a(D*.5:jStt'5J;'3fCJ^fi£$nT43D. &iaffi^2 

0 \ \i\z\m^^t\.x\^^^M.x. ±ffi^ 1 siisj^^n^ 

tfcSSraSBl 0 1 tfW.CoTt^^o 
[0 0 6 6] 1 0 2 (r*5l/iT 

fc. m 2 «rpir^iit)i 2 8 Y^mm.2 O l 

j8lt-5<k5tC?g|*$nT(/i-5;'5:J>&, ^2#«|^2 7 2i: 

m3««^2 7 3 twrsl^^itr^A-y K 2 2 1 |W1±« 
MIC«. ^2BW«g#m2 8 4*s#ffiLfc£ti« Lfc*^*o 

10 X. f^2mmM2i 2(jiwm^M.o^o\z^3mmM2 

7 3*S)i^jE!K$n, ll3^mSi2 7 3 0[HItt<D[*gfflcDgg$ 

75^\ ^2BFBlite»ll2 8 4CDjp$®^i-fctt^</i^„ Z. 

(htLit). ^3mnM2 7 3(r>pm\zACF 9 3<Dmmn 

9 3 2 ^+^JcAOji*-a:^c:i:*^~T#S*^^), ny K 

2 2 1 tistt-s F p c 9 t^m'r^mirKDmn^+^\z 

m^^T^Zht^X^. A-:; K2 2 1 tFPC 9 

^9 1 3 1 ^^LTBi^ir«fi$-&^c 

t # -5 i m 1 ^mmm t nm(r>mw:i)m e. n 

20 [0 0 6 7] <A- 3 : ^3|l!g}iSi>*tC. *5g?g© 
m3^Jfij^^tfl&S?SSSS(::^i'^TI5i?^-r-5. ±fB^ 
i*fcttm2^S6}^j|{r*5tiT«, ^2«[affii&lS2 8 

mi^m\z%^m.m^mt. ^2mfii^m.2 b A-hmm 

[0 0 6 8] H8«, yi>T^':f'^\'^)97smfSL2 0(D 
■5-^S^M«l*|tCjgfiE^nfc (iaSffl) TFT2 4ifi^ 

Jgffi{c:^SjgfB^a{C:feliT«. ^2Brp1«ettill2 8 4 

MWttS:*-r-5^^^sf;5^^,;^j;^KI*»2 9 Tj^'J^fig^nXl^ 
A^/4^^mfi£©T, *fr6]««3 0{|iJ*>^AWb/t*^ 
7te^^l*3BQ§g7ie/j:i:©^1'^tt. ^KSI*H2 9©«ffl-e 
S*fLT*f|p]SS3 OilllCffiWL, ^mtJcDO^^^J^-S 

ti. ^ 1 »FBis6i»iK2 8 3 tmmmm2 3 tcDtrnz-k^ 
-r-5^2sra«fi»ii2 8 4*t, ^mmimmmmmzB 
3 fflncfisr^Tfflijiieigtg 2 8 4 a t . mmmm 2 3 fiii 
{C'f4g-r^±{iij*eiB;«2 8 4 h(D2mi)^^m^^nx^^ 

[0 0 6 9] *IIJfiJg«HC*5tiT«, ^2Sra«fiiBtlK2 

8 4©5^SltS2 9{lSE-r««ffl {•tfS.t)^. ±#J*6 
^B2 8 4b<Daffi) ^ISWl^iifflyiDDdl (0*B§) 

B±ic»)^^^ir}^fiK$n;ts*rs2 9o«ffi{c«, mm 

z.ttti^. do^s. n\^mwL3 omi)^^<Dxm% 

aKSI*»2 9®aBtC*3liTjgSlcmbfc^{C 
50 *ltSMBSI>f$[lIjeLTl2:t.»«i?^Sr«^r«)::t*^ 
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tim^^nrz%\mfi\^m.m2 s z^m^^o\zmm 
^^ik-t^tth\z. '^m^mm^m<Do^^7r^mm.n 

<D§rWi(nm&t£.^6^^:x.y^>^\z^-yxm^mzW^ 

V. m®\zm{h-^^-t^ymtm.m2z A a^mmt 

-So Z.(DXo\ZX.y=^>^\Z^':>Xm^^i^nfz\^ih\m 

f^^ymmm.m2s Aa(Dm.m\zmmmA^mi&-r^^ 
t\ziir3x±.mmmm2% Ah^m^-r^. z.<Dm3k. 
±mmmm2 8 Ah(Dmm\t. mzm^-^ntzTmrnm 

Z.(D^ol,zm<^f}^fiUm±lZKMm2 9 

?:i&^t^ztiz^-ox. mmKmm2 9<Dmmi,zS:W 

fi^^^h-orzmn.m7&^mf&ir^'ti}^x^^a)x$> 

-2.. -rut)^. **;^fl?^tr*3iiT(i, S.m£WLn.^\i 

^^o\,zt£r>xisy), z0>^^<Dxm\ziii/^xTmfi&m 
m2 8 A aioi:zf±mmmm2 s a h^me^-^n^, 
[0 0 7 0] 'Aiz. :^^mmmLiz^^m^mm<D/-^y k 

2 2 KDm^^Um-r^, EI9 (a) &A«;/K2 2 
l©fi|j««:^-r«lBS»riS0t?*O, 0 9 (b) UTi^x 
^■/•^h 'J i^XSffi 20i:FPC9t ^S^Lfc^^^^ 

*-r»fB0Tag>^, ymmmm 28 a a t±mmmm 2 
8 Ah(D2mti^^f3.^m2mwimmm2 8 Alt. m^m 

m<D^ti<^-rmthmm2 0 1 izhm^xoizms^-^n 
•So v-f)^Lm^iE>, z.(D^-^(D±mmmm2 8 Ah\t, 

y'^-^ H 2 2 1 *^*Pfiit$n^ffi«43<i;Z/^^A'-;/ h* 2 2 1 

K}^^«l«2 0 1 a 

\^mi^mi$.2 0 1 a75^e,T^5^w' h U i^xSS 

2 o«iii:ia(cM'&i^affij^2 0 1 ht^m<mm.izmn 
e.nTi.if). ^(Dtztt>. 09 (a) fcjztA' (b) q^ic± 
mi&Bn2 8 Ahitmtynxi^'^fs.irK ^o—is. yw^ 

mm2 8 4 a(i. 119 (a) HiiU (b) tc^f J;^ 

\z. Ay \^m^mm2 o i aii^z^mmmi$.2 o i btc 

4 aW5-6/1y K 2 2 1 fcMJiS-rs^«{CttM7LgP2 7 

3 a^mt^nri.^^, Ay H 2 2 1 SrlifiKT^^ 3 
«^2 7 3«, ^ST{BiJi^ig:S2 8 4 a^ap J;-5tCj]^ 
^■^tl^titf}. M?LgP2 7 3 a<£:fl'bTm2«S^2 7 

2 t®sM-r§. 

[0 0 7 1 ] ^©i^ic. :^nmmmzw.^^^^miz 

i3l>TH, Pfig-r-5A-> K 2 2 1 |i|±OFBl-^^2^«^ 

2 7 2 tm3mmm2 1 a tora{rttTfi9«6i&S2 s 4 
a ©^^tj^figsnx* 0 , k.m%mm 2 8 4b 

nxiii'ili, Z.(nftib. ^3#«(g2 7 3<D|Hlt«i®|*I® 
±(M«feig:»2 8 4b®;p$©^j'fctt»<-r^ 
;it*tT$-&. 09 (b) JC^-rJ;'5tC, n 

3««M2 7 3©|*jffi{::SSf^9 3 2S:5te5)-lwff#i!te. 
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■t+SC:t*^'T#> Il3#«ii2 7 3(7)S®±#:^FPC 

immz'Sk^m.^^mz^\,^x^. ±iEmisfc:«^2 

^M^^tC'P^^j^agStlpUtt, /V> K 2"2 1 
-5 F P C 9 taM-r-&a5^i-CDffi«2:+^> irffi^T^ Z. t 
/V;/ h* 2 2 1 tFPC 9CD^M^«i9 1 t?r# 

[0 0 7 2] <A-4 : mAnmmm»k\z. 0 1 o & 

10 #a8LT. *^?^®^4*JgJ^,^(C«^SjKag«l 0 4 
^4^|gl!)lElgS 2 1 lfeJ;t>'7^-3^|||gij,i5iJS2 1 2*^ 

T ^ 5^ ^ h >j ^ 7> »« 2 0 ± tcint j^fiK $ nfcj^fs 
Mj^iiic^sjs^BSe 1 0 4 ic:tei/iT«, 0 1 0 tc^-r 

J;^)^. IKiftlfil8S75tTi7 5"^':7vhUi'7>»«[2 o±tc 
\t. FPC9©5-feTi'5"^:/vhiJi7;^a«2 oicig 

20 %^n^^o\zu-oxiQy). :z<Dm^^^±.\z^w^m 
m'^^^^Uy'—^mmm^^^m.htzicj-y^-b^ 

&7^-^^fC^=f LTlgW^f i^n^Xo\Zt£-DX 
i^^^Tztb. Ti7X'('yvhU^7.»«2 0{C«, 
*5J:l/:5^-^«ao|S<higS:<D/1-y H 2 2 2 *^IS!tt^nT 
. Vi-S. b;^c*^*oT, 01 0tc^f<i:5(c, j^SSMl 0 
4CD/'?-y H 2 2 2 01 IZynLtzm^B^m 10 1 CDA° 
K 2 2 1 t\tm.\^xm^^< , F 2 2 2 

30 (DfgiWiifim<ts.'3X\^^^, u^. skrxit. y^T'-i'^ 
•7 h 'J ^xs«2 0 ±izmmmmmmmm^nrzm^ 
mm\zisn^Ay h ctut>-^mnzmLrzAy K2 2 

(•ti^t)^04(C*-r/"?-y h*2 2 2) t^&lttCK 

[0 0 7 3] 01 1 (a) «, *^J6JeSltCfR5Mffig 
gl 0 4©/Vy K2 2 2 ifi«^«)#i3iSr*-r«lliS»rffi0-C 

$>D. 011 (b) T^'X'C:/vhU^XS«2 0 
40 tFPC9i:^g|ggL.fc4^tJiSr^-r»r®HT'ib-S), ^Itl 
f>®0{C^-rJ:p»C, *IISgPJIf':fett-5>'t>v H 2 2 2 
ifi«lO^«|jitt, ±IBmiSIMJ^SI<i:IsI«©1Sit<h^j:o 

TVI-;/ h'2 2 2SriKl!£r-2)^3#«K2 7 3*^\ 
«ffi2 4 3 (feb<tt2 5 3*fc«2 6 3) tl^-^*^ 
6 J^tSm 2 2 7 2 , 43 J: iX-Jr- h«ffi 2 4 2 ( 

L<tt2 5 2Sfc«2 6 2) tm-mt^<it£^m 1 mm 

IK2 7 1 t^ai"^. ^-LT. a^M«rt{w*3ViTV- 

2 4 3 tias^ftffi 2 3 ^©rBifc^jfffi-r 2 sr»i 

50 H&mm 2 8 4 tt, Ay h'J^fiE^^E 2 0 1a *<tUfig:3aM 
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2 2 2 n±(o\iim^iixs^f^v h* 

%ny K 2 2 2 fC^f^SLT^ 1 8 3 fCPfK 

$nfcF^?Lg|52 7 2 afcfflffiTii^/jN^l'io Lfc^^-^T, m 
mm^m2 7 2 a{CA0Ji^^c^2#«l^2 7 2 0«jB 

ttii2 7 3 t^^rn\tm(bi)^tm^. m2mmm2 1 

2^Sei J;^tC3^fig$nfcm3««^2 7 3(D*®«li 
2 0tFPC9 Bll (b) IC^f 

[0 0 7 4] CKDJc^tC, *^ffiJg^tC43liTfe. ±fB 
^lSlligJ^9lil^»(r, ||2BFBliieigiM2 8 4*Vty H 

miS.m^2 0 1 a43j;r>'^ja®J^2 0 1 bSrjgtt^J;^ 
{C^fiesnTi/i-5fcJ6. 011 (a) tr^TJ:-5(C, ^ 

h*2 2 2m±(Dm'^m2mmm2 7 2 tms 

«mil2 7 3 i©FB^tctt, m2Srai^iBiK2 8 4*«#ffi 
Lfif^K ^3S^M2 7 3(0«ffi$r«tla¥a 

{Cf^Ct^^T'^^A^e., h*2 2 2 |W|±<DWIBi5j; 
tK#/1>> H 2 2 2 ODi|ii*«?KViCfe*^*it)e)-r. F P C 9 

o^mmmQ i <hoitfti!»c:fijfflT#s^3wmM2 ? 3 

<>'H222i:FPC9 CD^M»II 9 1 t 9 3 

2 7 2(75S®^a5 J:-5(cm3«mM2 7 SA^j^ffiSn 

m2mmm2 7 2 i::m3mnm2 7 3 t(Dmm. 

[0 0 7 5] <A-5 : W,5'^mMm>'-k\Z. Bl 1 2 

1 0 5 «, H 2 HMi^ii^ll 2 8 4 y 2 0 

1 acc)i?^^)e(t^=t5tCtStte.nTi/^^*1r. n-y hj^ 
fig®iK2 0 1 aii^Um.mn^2 0 1 b©3tZ;^©M:«lC 

tofcoT^2«rBi«e^i«2 B Aiim^^nfzm^^m^ 

±IBS4|IS6Jgffi»C#SJKSg«l 0 4 (01 0#M) 

[0 0 7 6] *IISSJ^M(CfcViT%>, m2»FBli^i&^2 
8 4*V1y h*J^fiEM«2 0 1 k^m^y^^olZM^tV 

Ti^^ittb, m2mmm2 7 2 tf^3mmm2 7 3 
FB^^/i-y K 2 2 2 m±<Dm\zi,tm 2 Mmmmm 2 a 4 *s 

1?fiEU;itt>. m2i»«ll2 7 2 0aBS:S5 

=>:-5(wJ^fiK$nfcm3 3l«l^2 7 3©affiS:, M»0 1 
1 (a) a^tS (b) (c^LfcOilHl^lC. «E^TS^i 
J^^^tC-r^Cltd^'T^^o Lfc*?oT. ^3«m^2 7 

3 <D^m±w^ F p c 9 <D^M»*i 9 1 toymmizmm 

■t^Ztiti^-V^^i)^>b, /Vy h* 2 2 2 ra±oraiS-^#/'? 
y K 2 2 2 g**:©«i*iS»5titC*)*^75^t)e>-r^JS«iS9 1 
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t(Dmm\znm-c^^m3mmm2 7 3(Dmm^+^iz 

mUt^Z.tt)^X'^^o l^tzij^-oT. /'V>H2 2 2<i:F 

p c 9 0^mmm. 9 1 1 9 3 1 ^^vrmm 

[0 0 7 7] <A-6 : ^&mmmm>'A\Z. if%m(D 

^&%immz%:hm^M\z'D\,^xmm-r^, 

j^sgtC'S^fS^agBtt, m,2mm^mm:2 s 4 75tT(i'i^ 

8^12 8 4 a*3d;Ut±ffliJ*eiai«2 8 A h (D 2 Ml)^ h^!^ 

\zm.n^nx^^^fztb. ^m'm3-m&mm\z7r^L-fzm^ 

i lt« UT/-^ >;/ K 2 2 2 ©m*^^ < , A^O/I y K 2 

2 2|fl±®rBlPi*tJR<?it-DTl^-&. 

[0 0 7 8] 013 (a) tt. *^Jg}gSltC^5Sgffig 
B©«fig?r^-riiB§»fffl0T-*O, 013 (b) T 
:/vhUi:7xafi2 0iFPC9i:*tg^$nfc 

nmMm\zi6n^ny h* 2 2 zjfi^wjiflijg^, ±12^ 

20 3|jS£J^li(C^LfcfcC0tIS!^Ta55o TTStD-^, S2 

sra*6iiii^2 8 4««^sg«E®^;ice.-r3im®«2 0 1 

t*)^-5i'5lCJgfife$tl5*t. 013 (a) iiitK 
(b) tC^TJx^tc. ^K^2gK*egill2 8 4CD5^ 
±filliis6a« 2 8 4 b«< A-y H 2 2 2;^)i}^fi£$n^^« 

43j:t>'^KA*-;/ K 2 2 2(r>mm<Dmm^(^ti^ny 

^mm2 0 1 at. ^W^y KPfiK««c2 0 1 aif^^T 

^7-^ hu i7 7.ats2 0 <nm.m\zm^B.mm.WL2 9 

#S2 8 4 att. /-^-y HJgfife^*S2 0 1 aiiXTimmm 
30 1^2 0 1 btfeM'5J:'5tcjgfig;$n5t<i:%>lr, S^T 

mmmLm2 s 4 a©-5*./i-y h'2 2 2 (r*fjs-r^>M*s(: 

iStte.nfcP?LgP2 7 3 a^^LT, ^2i§«lg2 7 2 
L^3mmM2 7 3tf)mmt^^o\Zt£.':)X\^^^. ZL 

m3»mi^2 7 3«. 013 (a) ^^Zf 
(b) {c^-r<J;5{c. j£fiij75^?)MPffl!llcr^*^oT7^-A° 
-iKtCj£</i^»r®ffiIHIttT*0, Tfi'J*6iBi«2 8 4 a 
<Z)M±freS-rs^^^©««!®2 7 3 1 ^mvxi^i, 

[0 0 7 9] z.<D^oiz. :^^mmmzi5i^^x\t. W,2 

mm.W:2 7 2 t.w,3mmM2 7 3 troFei^z-^-y k 2 2 2 
40 m±<Dm\z\it-rmmmm 2 8 4 a w^d^j^figsnT^s 

t), ±fli|*6gJP2 8 Ah\tm^^riX\<^tS.\^^, Z.(Dtz 

tb. m3mmm2 7 3<Dm'^(Dfym<Dm-^^. ±mmm 
m2 8 4h<Dm-^(Dmn-f»<-r^z.ty)^x^^, z.(d 

tztb. 013 (b) {C*-rj;5(t, FPC9©g«^J9 

3 2*^3^«|g2 7 3®I^BlC+^i-{CfT#ite.-&'5^ 
t*^*T^-i>*^?>, m3»«^2 7 3CDSffiifeft:<&FPC 
9 tcDS^tCfiJffl-r^;ii:A^*T#^. m3#®^ 
2 7 3©j£#J*>'B)WP{i!)^T'©gil^7i^*aii/cJe>, ^3# 
«^2 7 3©j£«Ortg<i:MPffl)©l^fltOS7!)«/jNS< 

50 c:©«g«, /I-;/ H 2 2 2 ll±©iaiiiSdt$l5t,ifc:fc7!i^ 
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t^tyib-r. FPC 9 tCD^ttt'fiJfflTt^m3#«^2 

2 2 (r*3ttS F P C 9 i:Stt-r^gl55i-©®ffli&+5i-lC5t 
«-r-l):i<>:*^T'#< K 2 2 2 tFPC9«^R#^ 
9 1 t*«ii!KL^ 9 3 1 <£^tT?t^(C -5 

[0 0 8 0] tz^x\ ±mm3^rc\t^emmmm\z 

*5liT«, M2Hra«eitlK2 8 4(D5*.±fiiJSsgi»;«2 8 
4b&/V> HJ^^MJ®2 0 1 a43j;Otig:iaM«2 0 1b 

tc, T<ffl«eiBtH 2 8 4 a KJgfigffi*^ 2 0 1 a*3j: 

t>'»3aM^2 0 1 h^m^^^^oizm^-f^-:^. ±m 

Rmm2 9<Dmn.mm^m^-r^rztt)iz. f^2mmmm. 
M 2 8 4 ^rmmmm 2 s 4 a t ±mmmm 2 8 4b© 

2B*^^>^fig-rS«-&tC«, TfiiJ^»H2 8 4 aSrA--y 
h'J^fie®«2 0 1 ai3j;Dfig:3aM«2 0 1 bSrjEtt^J: 

4®«ffi (±{BiJ$e^H2 8 4 b®*iS) *ffiffli:-r-5» 
±ie^3||JiJ^^tC*3l,^T^J^LAcJ;3lC, T 
fi«*e«iS 2 8 4 a t;ic^«JligB«ffi$raj?«J{c|^*-rS 

^mm 2 8 4 b ^m^-r^:^m^m^ ;i 5>n 

-5. *^d>-S):>^S^«Rofc«^tcH, T{|iJ«eig:S2 8 4 a 

2 8 4 aCD5-^A-y FJ^fig®«2 0 1 a t3 i t>'i»jaffi^ 
2 0 1 btC5^fJS-r^^J^^»*Tntt*. ±{|iJ«gi»B2 8 

V Hj^fi£^«2 0 1 Aii^TS'Wam.m.2 0 i bic*fjiS-r 

-5 liB 5^- ^ * -r ^ fc i* © ffi St L X g S t 

[0 0 8 1] -^fz. iM%z'^fz\m&-mmm.\zi&\,^ 

T«, ^2^F^iteii!ll2 8 4*^2S*^6J^ri6$n?)»^ 

^««is^bfc;i^, mw^2mmmm.2 8 4 ^^ee-r^* 

igk)12 8 4*t^»0®*»e)«lfiic;^n-S>ti:t)»C, 
^(D-gB©S*Vt-y YWmL2 0 1 a (S^c«A>y H 

^^W^WL2 0 1 ai5<J;yC#aSil^2 0 1 

H^^oizm^^n^-:^. m<D-^(Dm*mmmmz 

[0082]<A-7:m7 ^S£JKSI>;^tC, *|g?g© 

fB7nmmmz^^m^Bmm<Dm^^mMr^c ±fem 

3^SSJ]^ffi(C*3(.iT«, A'>;/ h'}^fiKSgJ«2 0 1 a ICM-S 
J:'5tCJ^fiK$nfe^2aFBl«eig:IS2 8 4 0-gl5©S (T 
fl!l*eiBk^2 8 4 a) <D^t>. K 2 2 1 fc^f^Sf 



(15) 

m(D±^6^izt>rz-Dxm^^2 7 3 aTj^'jgeic^n, ^2 
mmm2 7 2 <!:m3#«ii2 7 3 t-^immmK^2 7 3 

aSr:n-bT«M-r-2)fll^*«»l*bfc. iinic^fb, 

SSJ^^t:^^?K^BSBtJ. ^2HWi^«:ll2 8 4ro5^ 
±fiiJ*fiS^« 2 8 4 b h*?^fiK®i^ 2 0 1 a tC feS^ 

iioizm^-^n^-:^. ^m±m^mm2 s 4h(Dv-^ 

^3^«M2 7 3tC:*fl£;-r-5ffiJ!Sl^f'«iC©M?Lei5 2 7 

3 a*t|gtte.n/t1Sfig<!:/j:oTt^^o 

[0083] 014 (a) \t:$immmm\z^^^mFBmm 

10 K 2 2 lig^OlifiK^^-r^MllTafeO. IhIS 

(b) « (a) l;:*5lt5B-B' «l«»rffi0T$)*o H 

14 (a) iZ^-t^o\Z. **J6J^ffi!C*5V^T«, ^2 

mr^mmm 2 a 4 © ^ . T<S'j«g»s 2 8 4 a y f 
}KfiKM«2 0 1 a^-Mi'i^^5izm^^n^-:ij> ±m 
mmm2 8 4 b«/i>;; \^m^mi^2 0 1 ap^izhm^is.-^ 

nxm2mmm2 7 2^mo^z)izu-oxi^^o 

T. ±®mBm2 8 4 b®5*./t>>' H 2 2 1 IzMlt-lr^ 

mmmizit. mm. (^mmmmiz^^^xitdm) omn 

ffl52 7 3 a*«IStte.nTliS. H2 2 1 ^Ifl^TS 

20 m3^iiii2 7 3«. m^^±mmmm2 8 4h^mv 
iioizm^^n^Tctb, ^mm3mmm2 7 3<D—mi 

±mmiim2 7 3 a^CADJi^Tm2^mK2 7 2tm 

H 2 2 1 {r?^;ebT±ffliJ$e^P 2 8 4b (C^lt ^>nfc^ 
»©M?Lg|52 7 3 a*^\ mm^^y K 2 2 1 IcM^S-T^M 

[0 0 8 4] *^c, **igJ^^lc;fet^Tli, m3««i^ 

2 7 3tFPC9©^«^«89 1 <h*#il^-a--5fcJ6(D 

30 ^ana^ 9 3 1 (Dmiznit^vx. ^mmmm 2 8 4 b tc 

ffi:tte>nfcM?Lgl5 2 7 3 a<0;^^$*iS^$nTl.^^o 
S^!^WtC«> 014 (b) \z^1r^o\z. ^f^?LgE2 7 

3 atC?SfJSLTm3««K2 7 3 ©^ffllCj^^g^f tl-Sffi 
i«»-lc±iE3ia«a^ 9 3 Id^^OiitJiptr, #M?L^2 
7 3 a(7D:A:#$y65S€$nTt.i-5©T$>-5= * 

3IJ6J^^«c:*3t.iT«. 014 (b) iz^t^oiiz. mm 

i&^9 3 i<D^m^±mm^tz^'^\zx*:)i2^ts(DX'\,ttj: 
<. ^<o-m(D^i!>mmm^izsiiOzts^o\z. rut^ 

-^mmi&'¥- 9 3 1 (D-m^W. 3 2 7 3 (D^ffi^^ b 

40 i5(.T?§mr-2)<i:-5iC, ^MM?LgB2 7 3 a(D;*c#37jta 

[0 0 8 5] z.<D^^iz. ^M^mmzisi^xit. ±m 
mmm2 8 4b(D5%/i-y h2 2 i izni^^f^mmz. 
mmzmm-r^mm<Dmii^2 7 3 a^^j^fiEsn^jc-p 

iZti-DXl^^^fttb. /I-/ h'2 2 1 ©SffiS:j£ti|BHtCt> 

3 2^n-y h* 2 2 1 <D±miz^^izn^iS.'h-&^:i tfl^ 
T'^-STi^e., n-;/ H2 2 1 tFPC9©^«»^9 1 i: 

«r^ffl«[^9 3 1 ^:f\-vxxK>mmizmm-^ii^z:tifi 

50 
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[0 0 8 6] ^ib\Z. *IISS}g^tC*3V^T«, AyY2 

2 1 iFPc 9CD^M»^9 1 L^mm^^^tzibom 

B#(C«. ]bPf^{CJ:Dt>:<bUfc^«S'J9 3 2;5^'St»)-r^fc 

x^t^hm^i^. if%mmm\z^n\t. m\A (b) \z7r^ 
tfi^ny F 2 2 1 i;#s«^9 1 ioreitc-aeT'^^ 

mmm^^ 3 l/it^«^j9 3 2C0^»j(C#oT^l!)tT 
7 3©ffi^tC^^(CA0jAtJCi:«(Hl3B$n.&=t 

\zm<btv^o 

[0 0 8 7] uio. ifmmmm\zio\.-^x\t. ^^mmm 2 
0^2 1 m^TS'f-^ummm^2 i2ti^7i;7-^^ 

•^h^i^7.miR2 0\zm.^M^n. iznv^2 2 

(Clglten^ h'2 2 2^«^^?ecSgS(r*5l^T 

015 (a) cfeitJt (b) lC^LfcSlfigi:-rn« 
J;l/io :^*3, 3:®*^tcfe, gi7LgC2 7 3 ac73;^^$ 

mmm.=f^ z i(Diz^^\zm.cxm-^r^z.ttim 

[0 0 8 8] <A-8 : ^8*J6?^«i>:;*:fr. 3 

^8lll(gP^(C'».5iS^BSB{c:pl^TiffiBj!-r-So 016 

(a) *Si£Jl^SI«C'ffi^j^agBcDA"-y Hifi^Wli 
^?&^T¥H0T'«>i9, mm (b) « (a) (CiSlt^D 
-D' Umimmxdb^, U^. Hie (a) 

(b) lc:fet.>Ttt, ^«^ffi»iHlS^^J;t/7'-^«irei!; 
liI2SAJ^B|5(c:Ktt6.n, /JVV;/ h'5«^fcMSS«J5^*«»J 

[0 0 8 9] ±ie^7*i6j^snci3iiT«, ±mit&mm 

2 8 4 blCfl^j5S;$nfc1«|gCWli?LgB2 7 3 a*^, /Vy K 

2 2 1 izMit^-r^mmfHizi5\^^Tmi^^iz^^-r^m^ * 

SrMo^c. ^infCML, **JS}KSIfc*5t^T«. 016 
(a) (b) tC^TJ:5t:. «fS©M?Lg|5 2 7 3 

adVly h-2 2 2(C*Hi£;T?)®:«©5*.iKp^©gl55^tI<i 

4 bro®±{r»-3T>'"?>;/ K 2 2 2 \znP5.-r ^^^Ism'^ 

(Dmm<Do*>. Mi^-r^-m (mm) (DiEmizMtE-r^ 
^OiZ. m^(Dmii^2 7 3 af)m^^nx\,^^. u 

016 (a) (b) iIi5(.iTH. ±si—m.(D 

jfi^JC^n^tl4ffl®M?Lg|5 2 7 3 a*^J^^Sn;t«^ 



■> H 2 2 2 lC*fjST^®«(D«4'*g|5jfi^(IfcM7LgP2 7 
3 a*sjgfiK$nTt,i^, A^A^SiMfiK?£Sofcil^iCfc. 
±i3^7*](iSJg<ii:l^>^©5{li*)5q#^ns, tiii. *ll 
SI^Mlc^si^Tt). Pji?Lg|52 7 3 a(D:>>:#$^, 
^^9 3 l©;^#${Cj«;i;Tji^-r^:i<h7!)^*a*bl^, 

[0 0 9 0] <A- 9 ■.'m9mMmm>'Aiz. m 1 7 

(a) (b) sr#BgtT, ^mm(r>f^9mmmm 

\z%^mFB^miz^i^xmm-r^o mmmQizTTsLtz^ 

3||fi6J^ffi{C'R^j^^aSMtCi3t,iT«, lll^m^2 7 

1 2 mmm 2 7 2 <!:;5^'^ 1 ar^ii^iiti^ 2 8 3 \zm^ 
^nftmK^2 7 2 a^&iffVxmm-r^m^^mT^L 

tz, inic^fb. *^SSJ^ffi{C*3t,iT«. 017 (a) 

(b) (C^f^t^t::, mieFBl«6i»M2 8 Strtt 
g|?Lg|52 7 2 a^tj^fS^nTl^Ti^i. Lfc*^oT. ^1 

*«)i2 7 1 iifS2mmm2 7 2ii<Dm\zitmimr^m 

i»^2 8 3*t^ftt, i^««^}a»aL-Tl^fj:l^o 

[0 0 9 1] ^fz. :i^mmmmiziiif^m2mmmmm 

2 8 4 -fmmmm 2 8 4 a ^j:zf±mmmm 284 

b©2B3&^f)i^D, d0 3-^Tfll«6etB2 8 4 a«/1y 

h*J^fiEM«E2 0.1 a^mf^^o\zm^-^tlX^^^ — 

±.mmm.m2 s Ah\t/\v Ymi^^m2 0 1 a^jc 

K 2 2 2 t:^>fjS-r^«i«tc«. 017 (b) {c^ 
-r=t5tc, ^0;k;gE^)-l':b;toTM?La52 7 3 az&^-JgfiK 

^nxii-So ii3JimBi2 7 3ta> m2grB^je^K2 8 

A<Dm±.\zmi^^tl^ii^ib. S^M7LgB2 7 3 a?r^U 
X^2»«)^2 7 2tC®SM-rS. ^^.t. 017 

(b) {C^fJc^tC. ±{|iJS6i»g2 8 4 b®g|?La5 2 7 

3 a ^(D^mm^^ 2 mmm 272 (D^nm^^ o 
rtfliic&e-rsct^jc^coxtis. «iwrn«, ^2» 

ttK 2 7 2 ±(|ij«6ig:« 284btCJ:^xa 

i^nxi^SOXafe^o *i7i^-5<ffig^^g-pfc«^, m2# 

®M2 7 2*s, ^<D9vmm\ziz.\^^x%immmm.m2 8 

3*i^>SiJ«|-r-5©SrfflIA-5;it*tT^-5, Lfc^t-^X. 

2i»«lK2 7 2*t^^r-S>tl.>ofc»ffi€:teih-r-&It 
75iX^S©X*-5. 

[0 0 9 2] isaxx. ^mMmmzm^x\t. ^iflra 
jeaiM 2 8 3 \zm6ntzm 1 2 7 1 ts^, ±{91^1^: 

®2 8 4 b(7)M?LgB2 7 3 a tCi5tt^l*lJl^± 0 *>rt#J 

^7.mwL2Q(DmwMtmmt£.:f5\^f}^<b^x. 

W.2 7 wt. ^(D±mzt)fz-ox±.m^m.m2 s 4 b-t 

mtA^t^^^iiO\Ztl'oX^^^, Z.Z.X\ ±{|ij^ig:e2 8 

4 b ©i*9«iak<7)jfi«^t , ^ 1 mmm 2 7 1 ©n^igtroja 

^chTJ^Wi^lifiK^S^fc^^, ^tg±fiiJilSii:« 2 8 4 

h\zii<>f^\Hmmi5.m<Dmm<Dm^itmimmm2 7 1 

±ffli|i^aie 2 8 4 b 1 2 7 1 ta^c 

i.ij;5n^toxiiS*^6, ±m<om-^titmLx. ±91 
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^2 7 3SB©i«^«|gl»«K2 7 1 Oj?^cD5i-fctt 
H2 8 4 boafficD;g$<&ig<«i^^-7^. ^3^«^ 

2 7 3(D«ffi(Di«$^mi««ll2 7 1 0jf ;^5i-fcttK 

h'Ji7^aiS2 0 tFPC 9 t$^^t-^i:#{C, 

F P C 9 ©S«^J 9 3 2 3 2 7 3 (D±m\Zt) 

^vhU^X*«2 0 tFPCid^J;?) anuses n 

^ttfetC. K2 2 2 i:^S^«|9 1 

9 3 1 S::fM^TBtlllC«®$-ti-*Ci^^'T^'5o 

[0 0 9 3] <A- 10:^1 ommmm>'Aiz. 
ommmm\z%^m^mm\z^\>^xmm-t^o 

2 0 1 afy<D^2mmmmm2 a 4^^±iz^.^-t^m 
^^m-Dtzo ccDm-^. m3f}^^%m^t}^ts.^^iz. n 
2mmm2 7 2<D^-^f^immmmm2 s 3<Dm±izm 

■:)rc9\-mmit. m3«mM2 7 sw^^icioxst^tiT 

3^«l^2 7 3Sr/1^-->i/-r*IS5tr^Slg2^«l^ 
2 7 2«5t,^1^JlM^®a5»d5«tetCj;-:)T|sIB#{c|^ 
*$nfcD. ^ag^2a»«li2 7 2*^*^1')lii(C*5l^T^ 

bT^^^23l«ll2 7 2*tJg:ft-r«.<!:l/Jofc»j|*te 

[0094] gii8 (a) i,t:$.mmmmiz%^mmmm. 
<r>n <y F 2 2 2 jfi«io«ifiES-^-r¥®0T* 0 , 1^0 

(b) « (a) (C:fett^F-F' ^^^fflE!T'ft-5o 1^1 

W«fe^l«2 8 4 <D±gB7&V-?>;; KJgfiK®^2 0 1 a SrMtt 
S J; 5 Jgfilc $ nx S .^T±I3^ 1 * «^ 2 *Jg)K 

m<h^mt^if'. % 1 irBi^sei»i^2 s 3 (DS±{c{4B-r 
2 2 7 2 (D^wmts^. '^mmmm 2 s 5 tcct 

8 5 Si N^i'O^eigittiilKtCi^T^ 1 Bre^j^lt 

^2 8 3©®±H?^)5£$n^. K 2 2 2 ^IffiXT^ 
^3ig«ll2 7 3«, 018 (b) tC:^-rJ;3tC, ^© 

^Wim<nT&m(r>^mmnmm 235 oiiitcfeg-r 

^iit^i-g). o^o. ii^Si 7 (b) Jcs^Ufcmo 

8 4®^-fc,±ffliJife&»2 8 4 b{lJ:-pTm2«ffili2 7 
2©^^iS!Sr®pfiifi!c*Sgo^c*^ *lli6Jg^lCi5l.>T 
tt, ;iW±fliJiteaiB 2 8 4b (rft;^Tffi!i*6iite 285 



(17) 

32 

^SiMIStt. :inm:oT^2^tt)S2 7 2 0^Jlii:<£ 

[0 0 9 5] *^*i«.»Si^i^S2 8 5«, S6 (b) fC 

^LfcXieiC*5t^T. 7i7 7-^7*-7h'Ji7 7,Sffi2 0© 
^ffi^S5^2HrBl*eiiill2 8 4®5%/V> HJgfigM« 
2 0 1 al^(Da54i-<&|^*Lfc^, m2^«)l2 7 2^S 

5m3««)i2 7 s^jgfig-rsxe (06 (c) (c^r 

IS) ©Mfcfl^fiKSn^o f/Jt--^, 0 6 (b) (r^L 
fcXe©^, 7^7"'C-/VhUi7 7,»«2 0®^B€:a 

7* h U Vi^7 7-<^X«v5^>^y©ft^SS:ffl^iT/1^- 
^>if-r^^<!:^cJ:■^T, ±a!Lfcj^^^©ffias6»s2 

8 5^J^fiK-r^©T^-5o ;i©<Sii*e»S2 8 5 

tt> 7':i7^>c:;^vhij^,7.S«2 0®SffiiS^#;fc*5fc 
3*«-r^<t. KJ^fiit?i^2 0 1 a|^tC©i^JgJ5£$n 

c t *^a^ L t e> n i) . 

[0 0 9 6] j!ii±Si!?^L/5:J:^lc, *^igJ^S8{c Jcti 
±l3^2|ISg}KSIt|^«©x!i«*#^Ct*^T^ 

20 JD;^T. *llilJgffi(Cj;ntf, ^2««K2 7 2© 

^ 1 sre^se^^ 2 8 3 ©B±tC'(2:B-r-5^i-^i»<£a 

d<fc5fCffiSli^iftS2 8 5j5«}^fi!c$nTl^-5^cfe, ^3 

»«)ig2 7 zn^--yif<Dmz^^w&^2mnm2 7 2 

fcO. ^^^2^«)12 7 2 7!)^^1.Jl^(C*3i.^TmiSra 

«6igki»2 8 zii^^mm\^'zz.<Dm^\zif.i^ts.Eifim.x-t 

[0 0 9 7] <A- 11:^1 \'mmm>'^\Z. *|6 

30 m<i^'m\\^mm\z%^m.s^^m.(i^m'^^wmt^, 

^<Dm.W^^Wii.. ^2^«^2 7 2 im3««lS2 7 3 

t*^*^ 1 mwmmm2 s 3 (cigit6nfcisfc©p^?LgB2 

7 2 a5::0-LT»®T^.-^T±tB^l OUSSJ^^lC^^ 
%^^B t o T S , 

[0 0 9 8] ;ic:-e> 019 (a) tt^HSSJ^^tc^-s 

{^Sga©/V;/ h* 2 2 2ja^©«fig€:^T¥ffi0-C* 
D. IWI0 (b) H (a) (Ci3ttSG-G' «Sffi»fS0T 
Si), ±83^1 0S^SSJgSHc*5liT«, ^l«mi^2 7 
1 <!:^2^«I12 7 2 t7i^\ ^ 1 BPp1ffii«ill2 8 3 ©5 
40 ib)\vV2 2 2 \zn^<t^^'^(Di<^'^\Zio>fz'^-ZWrf 
^tVtzM^U2 7 2 a$^L.Tffl»M-rS«l^<!:bfc, 
;int:?#L, *ll!6Jg^{c*3tiTtt, 019 (a) iij: 
IS (.h) \Zyr^tiio\Z. ^1««K27 llf'^Cii^^'jf 
lCt);t0^1«ra*e^^2 8 3{Cj;oTS*3nTl'i^- 
1 l^Wmm 2 8 3 © 3 -S/Vv K 2 2 2 fcM 
Jt;-r^MlSrtHKtte.nfc1SIS©M7LgI5 2 7 2 a<&^L 

Tmi««)«2 7 1 t^2mmm2 7 2 ttmm-t^^ 

^(I^SoTl^S, 019 (a) i3J:t;^ (b) (I^SV^T 
SllPp1iteiBilg2 8 3©5-6. U><»:0©/1y h*2 2 
50 2 JC*fJ«;t-S«Sl*l^lC, 2t3©M?L^2 7 2 aTl^J^fig^ 
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^^^\zfskmm.m2s bi)m^-^nx\^^^^\t±M^ 
[0 0 9 9] m^^m^^u^i^ww^m\zio\^^xh. 

t:-ii^x^^tt%\z. ny K2 2 2\ztm-t^mm<^iK 
' ^^\zt>fz-ox^\mf'^mm.2 s ^tm^-^nx^^^^ 

Tztt). K2 2 2S:)KEg-r-5^3«mi|g2 7 3©*® 

*¥ffi{t;-r^^t;ot-t?#^, ^jx.«. mmmi s (b) 

fg2 8 3rojp$ic?*;£;-r-5^ii*«j^fi!cs*is*^ :^mm 
mmiz^nif. mi9 (b) tc^-r±^iic*^;^^-5P5g« 

^C^CU. bfc*^*oT> m3««IS2 7 3«B<D;>cg|55i- 

^<Dm<Dmm^&^mm\zmA.?>ztti^x^^. 

[0100] <A-i2 :mi 2 3l»M>:;^:{c, *^ 

^w^ss««, ^2»mi^2 7 2o5-^^i«Rgiieiife 
IS 2 8 3 (Dm±iz&s-r^^mm^m^ j:'5iz^mmm. 

B2 8 5*?^^t^nTliS,^i;T±IB^l 0 1 1 

mmmmiz^vrcm^mut^m-t^AK mimmmm 

m2 8 3fcM?L?iB2 7 2 a A^^tt e.nXV^i^tl^'^TS!^ 

[0101] 020 (a) ii^mmmm^z^^m^Bmm 
(DAy \^2 2 2i5.m<Dm^'S:7nt¥mmx$>io. mm 

(b) it (a) »C*ltSH-H' «[«»fffi^Tafe-5. m 

7 1 75^^®±®(Ct)fcoTm 1 «ffi«e«i^2 8 3 izmt) 

nxfe 0 . 1 «M«6iB^M 2 8 3 <D®±{c^tt e.n 
;tm2««^2 7 2 t«^abTt^!fti». ^i 

BrBi*e«^2 8 3 \z^-Dxmi:>nrzmimmm:2 1 1 

tt. «««6i&H2 8 SCDI^Jl^ (-r/i^5-fe> %2'^Wk 
2 7 2CD^1.Jl^(::«ofcii:g|5) <t 0 *)rtffliJ®««lCj^fig 

^nxi^-s. ffiSiffii&s 2 8 5 tt, mi^ 

s, o^o. 7i75^^::^vh>Ji7xaffi2 ocoasffit 
MU-^^ii^^h-X. 'm\m^W2 7 l«, ^©ifefl^lc 
io>1^-:)X'^WmM2 8 5i:a7ie>;iliJ:'5»Cjg*«$n 

[0 10 2] *^*^*«fi!c^filofc«-&> ■Sffi*6iit«2 8 
S^^JgfiKSnjtyl-v K 2 2 2<DJliStg|5jfi«|lr*5liTf4, 
^l#miS2 8 l;5^}gfig$nTl/i;a:t^5i'fflt^i^^a«e 

nv H 2 2 2(04>*g|53fi»»l43tiT«. 2 8 

5*iJKJSesnTl»75:V^t)0«)mi«lllS2 8 1 d^J^figS 
^X\^^^^im'^ZMm,^2 7 3®«ffi®igS*ffl<«l 



(18) 

/V;/ H 2 2 2 0J^itgB<l:4"*aJ<i:«FBl(cgM?!>^J^fiK 
$n-5(D5:lflIAT. h* 2 2 2 ©ja^©M««:¥ 

ffi{t;T-5-i:*^*T^^. IftC, 112 0 (b) (C^Tcfcei 
(r> m 1 2 7 1 2 8 5 

t^rBSii- trnti, A>y h'2 2 2Jfi«l<Dgi«^^^i:^ 

[0 10 3] a±IK0JUfc<j;3tC, *|li!igJgffi{c=kn 
K 2 2 2ja^OM«$:¥S{b-r-5.1i:74^*T#^ 
10 *^e>, A-y h* 2 2 2comg5(Ci3tt^Sffii4'*^{Ci3 

iJteUT. ^MA°-y H 2 2 2 t#®#^9 1 i 
■^^v)m%\z^m^^:Lb.ii^X^^. ±:-&\.tz^o\z. 

z.(D^m\t. ^\m'mM2i \(Dm^t.>smmmm 2 9, 

5 (DJ9$ tSrBSI^-t UlTci^^tCJ: Da#tC^n«. 

[0 1 0 4] <B : ^mm>£k±z<Dmm<n-m^mm 
\z-Di^^xmmvrzt)^.' ±timmj&mit$>< t^xhM^x 

[0 10 5] <B- 1 : ^Jg«SJl>±*B^7filiLmi 

2mmmm\z:^f^'>x\t. m2mm^mm2 s 4©-?$* 

m^^ntzm-^^m^hTz*^. ±mmi^rz{tm4mm 
i^miz^^vTz^^iz. ^^m2mmmm^2 8 4<D-^ 
^tzit^mit)^. \^m^mm2o 1 a(D^ii<b-rmm 
mm2 0 i h^hmn^^oizms^^n^^^izLxi, 

M^mmm^a^v^y'-^mmmm^^^^mzm^-y e 

cfclKx-^'ISiglblHlSS/5^*7^5^^:/-7hiJi7 7.S1S2 0 
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\Z^-t^o\Z. >'1-V:h;i/3>ei-3^8 1«. 
-F8 1 lSffix./t*#:gl58 1 2t, *^MtC^i)«« 
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^ffi©/1-;/ Fjfi«l©^fiK**-r»i®0T-*l9. (b) 
mW^y FtFPCt^«i^Lfc^*<ilS:*-r»f®0T* 
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